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IN THIS ISSUE 

YOUR AIRCRAFT MARKETS 

— First of a series giving state- 
by-state analysis of aircraft 
marketing potential. 


PACKAGED AIRPORTS 

— Buildings and equipment to 
suit all needs, prefabricated, 
shipped by air if desired. 


FLYING BOAT ECONOMICS 

— Another strong case for the 
flying boat in the postwar 
global transport picture. 


THE DE HAVILLAND 
“MOSQUITO” 

—Aviation's sixth design anal- 
ysis giving comprehensive de- 
tails of a leading airplane. 


AIRFOIL PRESSURE 
DISTRIBUTION 

— Practical wind tunnel tech- 
nique outlined in detail. 


AIRCRAFT PLUMBING 
STANDARDS EQUIVALENTS 

— Nineteen pages of charts 
for use in conversion of plumb- 
ing fittings. 

★ 

FIGHTER PILOTS AND 
CREW CHIEFS 

— Close cooperation saves 
time and makes for greater 
squadron fighting efficiency. 


RESORTS AND FLYING 
FACILITIES 

— A money making combina- 
tion offering wide opportuni- 
ties for fixed base operators. 




et<UU -FIRE POWER 

Vought engineers designed the Corsair as a better- 


than-400-m.p.h. gun platform. The result is a fighter 


of unusual stability, able to keep true on the target 


while unleashing the fire of six .50-caliber guns 


Superior take-off, climb, altitude, speed, range, fire power, 
all combine to make the Corsair an outstanding fighter. 
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* FASTEST THING IN FASTENERS 


In addition to the many standard 
SPEED NUTS, there are hundreds of other 
shapes and types designed to perform multi- 
ple functions and combine several fasteners 
into one. These SPEED NUTS, wherever used, 
reduce the number of parts in an assembly and 
eliminate the unnecessary handling of extra parts. 
The patented, self-locking SPEED NUT prongs can 
be incorporated into almost any shape or design 
to meet specific assembly requirements. No other 
fastener possesses such flexibility of design. 

SPEED NUTS may be the answer to your assembly 
problem. We’ll gladly review your specifications and 
recommend a standard or special SPEED NUT for 
your particular requirements. 

TINNERMAN PRODUCTS, INC. 



IATION 


CONTENTS FOR MAY. 1944 


109 

John Foster , Jr . 110 
J. L. de Cubas 116 
Cap t. C. S. SchUdhauer 119 
George D. Ray 122 


Raymond Hoad ey 

8'a-no Stubblefield 
Dallei Mallard 


Paul Woolon . . 


Monaging Ed'tO' 
Associate Editor 
New s editor 
financial Editor 
West Cooil Editor 
Washington Edrto* 
Art Editor 


Briefing for May 

Down the Years in Aviation's Log 
Editorial: The Critics Stand Refuted 
Here Are Your Markets. 

Now . . . “Packaged” Airports 
A Ballot for the Flying Boat 
1 Saw Russia's Air Power. 

Keying Market Research to the Aircraft Industry E. E. Lothrop 124 

Aviation Manufacturing 

Design Analysis No. 6. The deHavilland Mosquito Chester S. Ricker 127 
Methods for Determining Airfoil Pressure Distribution 

Monroe A. Mailer 141 

From Billet To Blade IAS 

Approach to the Problem of Radio Precipitation Static, 11. 


CA-el of Washington Bureau 


C. J. Breitwieser 151 

Graphic Simplifications in Computing True Airspeed Richard G. Smith 154 
Precision Angle Plates “Bypass" Trigonometry 156 

On Leave of Absence With Government Service: Analytical Geometry for Speedier Wing Lofting, III R. IF. Fee ay 162 

Carl Noreross Colonel. Air forces Iniercooliiig Problems in Airplane Design Holley B. Dickinson 192 

SKlSK-i ■ c 2£:£Zz u. <w< m 

Rejdolpb Hawthorne Copious . Air Forces Aviation s Engineering Data Book 195 

D^id e’s°„ R * ar,0 ' d ’ Pri.ote'AU Evens Aviation's Sketch Book of Design Detail 199 

Don Fink Special Assignment New Products and Practices 227 

★ * * 

Andrew 8. Martin, Sale, Manager Maintenance 

District Managers: Boston, Hunt., Snead; N.w York, Equivalent Charts lor Aircraft Plumbing Fittings-They Speed Stan, I- 

Robert F. Boger; Philadelphia, G. A. Aherns and j ardization at American Airlines ,165 

E. M. Schellenger; Cleveland, A. H. Bartsch and E. O. I 
Wayne; Detroit, C. W. Evaul; Chicago, A. E. Meaner; 

St. Louis, W. E. Donnell; Los Angeles, E. W. Potter; Air Transport 

Son Francisco. John Otterson. j l ooking Ahead to Air Cargo Markets, II Robert K. Kinsel 185 


McGRAW-HILL PUBLISHING CO„ INC. PuBllcll.n om™. 99-129 

. ' . 

iUSSSS ,0 J rVeMr.!!. o ^VPiSS SSSR 

1,1- U'KIU i;\ 

"stcOmw/njll 

i'i,UT ll JornN v' AVI l',T l -!- : . ArapNAUTiCAi. ia»0» 


Military 

“Peashooiers" Should be Troubleshooters. Too Lt. John S. Miller. A 


Civil Operation and Training 

Airport Plus Resort Equals New Busir 




9ffS 


The Aviation News 

National Aviation 
Washington Windsock 
Calling Names 
War Communique No. 29 
Aviation Manufacturing 


Transport Aviation 
Book Reviews 
Aviation Abroad 
Financial Notes 
Aviation People 


A' IATION, 


r, 1944 



# 

Balancing aj^iinniUlilTT . 


Maetta Lambert knows why each armature that 
goes into the Altair* dynamotors must be 
patiently balanced. Miss Lambert has two 
brothers in the service. 

Altair* dynamotor armatures are balanced both 
statically and dynamically as but one of many 
tests and inspections of this precision product 
before it is installed in the vital electrical, 
communication and radio equipment manu- 
factured by Pacific Division. 


With a 28-volt input. Model 3971 Altair* 
Dynamotor has an overall efficiency in excess of 
50%. Maintenance has been simplified by the 
use of interchangeable end-bells and by coding 
all major components for easy assembly. Service 
is necessary only each 1000 hours of operation. 
Write for complete specifications and data. 
Pacific Division, Bendix Aviation Corpora- 
tion, North Hollywood, Calif. Sales engineer- 
ing offices in St. Louis, Dayton and New York. 



Briefing for May 


Aircraft markets comprise a $64 ques- 
tion and their determination is probably 
the most sought after image in the great 
game of postwar crystal ball gazing. As- 
sociate Editor Foster rejects the gazing 
principle in this issue and begins a com- 
prehensive state-by-statc region-by-region 
survey, analyzing basic data needed to 
calculate aircraft distribution potential 
in every part of the country. This im- 
portant series — the first of its kind to 
be published for the industry— begins on 
page 110. 


We are now entering the age of pre- 
fabrication and it is bound to have a 
revolutionary effect on our social and 
economic existence. The aviation indus- 
try is more than keeping pace, and now 
Westinghouse Electric International pre- 
sents — wrapped in : a ribbon, if you like— 
a packaged airport ! Yessir, everything 
from plumbing to terminal buildings in 
infinite combinations to suit all require- 
ments. You can have it delivered air 
express, too. Shall we wrap it, sir? 
For details on this engineering miracle 
see page 116, then be sure to discard the 
word "can’t” from your vocabulary. 


Lost month, Capt. C. H. Schildhauer, of 
the Naval Air Transport Service, real- 
istically sized up the global air transport 
routes of the future and advanced his tech- 
nical reasons for the flying boat’s coming 
into its own. After that thorough and 
severe salvo, he now steams in with coup 
de grace torpedoes in the form of econom- 
ics to show that the flying boat boasts 
advantages over the land plane in the 
coming race for low cost international 
transport. The hits are scored on page 
119. 

Judging by the way letters constantly 
pour in urging us to "keep up" our famous 
"design analyses," you’d think we intended 
to stop them. Not a chance. We know 
how valuable they are, and furthermore 
it’s darned interesting work. You readers 
have led us into a vicious trap with your 
enthusiastic response. The editors are 
hell-bent for "out-analyzing” each other. 
Result : Bigger and better design analyses. 
Detroit Editor Ricker really extended 
himself in his job on the famed deHavil- 
land Mosquito, which begins on page 127. 
So much so, in fact, that we just had to 
break it into two installments, the second 
to be published next month. Packed with 
superbly executed sketches and supported 
by most comprehensive text, this engi- 
neering treatise is an important addition 
to your growing design library. 

Wind tunnel technique comes under the 
heading of “basic research,” (see editorial 
on page 109). Determination of airfoil 
pressure distribution is one of the im- 
portant employments of wind tunnels. 
Practical step-by-step procedure for con- 
ducting this research is outlined by Mon- 


Radio precipitation static is further dis- 
cussed in the second installment of C J. 
Brcitwieser's article— page 151. Pres- 
ent methods of noise reduction are treated, 
and indications of probable final solutions 
to the problem are given. 

A great many factors are involved in the 
determination of true airspeed. Richard 
G. Smith, of United Aircraft, offers a set 
of nomographs which give positive solu- 
tions in a minimum of time (page 154). 

The advent of AN standards for air- 
craft tube, pipe, and hose fittings presents 
a problem when operators wish to change 
over in the interests of standardization. 
American Airlines has prepared a scries 
of charts giving standards equivalents, 
and we present them in their entirety, be- 
ginning on page 165. They arc invaluable 
guides to engineers and maintenance men. 

A fighter pilot would seem to have 

troubleshooter, too. Yet, Lt. John S. 
Miller returns from the South Pacific 
with some practical advice for new pilots 
on the value of knowing the airplane and 
being able to diagnose trouble when it 
occurs. It saves incalculable maintenance 
man-hours and makes for a far more effi- 
cient fighting unit His story is on page 
187. 
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INCREASED RANGE for civil and military aircraft through more precise power outj: 
the objective of Kollsman development in engine instruments. That is the function of the n 
Horsepower Indicator. Activated by the hydraulic torque balance unit of the propeller redu 
permits direct reading of B.M.E.P. and, when R.P.M. is set on a sub-dial, net shaft horsepowc 
directly. The instrument was developed in cooperation with N.A.C.A. and leading engine m 
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By constructing subas- 
semblies to manufactur- 
ers’ specifications. 


THE RELIABLE P-40 WARHAWK is one of America’s famous war- 
planes built in part by Goodyear Aircraft. Several thousand P-40's 
have flown into action with stabilizers that came from Goodyear 
assembly lines. Goodyear is proud that its long experience in avia- 
tion has contributed materially to the sturdiness of this rugged 
fighter — only one of many equipped with Goodyear-built wings, 
empennages, flaps, ailerons and numerous other components. 
Goodyear also builds complete airplanes and airships for the Navy. 


By designing parts for 
all types of airplanes. 


NEW PRECISION IN MEASURING CABLE TENSIONS -Illus- 
trative of Goodyear Aircraft Corporation’s thoroughness in every 
phase of airplane construction is the development of the precision 
cable-tension indicator. This highly accurate instrument, built by 
Goodyear, measures the exact tension on airship and airplane con- 
trol cables, giving an instant reading correct to the pound. With 
this device the cable does not have to be disconnected, making it 
possible to determine tensions precisely after installation. Many of 
these instruments are now being used by the air services. 


By re-engineering parts 
for mass production. 


f BUY ' 
WAR BONDS 
BUY 

V FOR KEEPS > 


By building complete 
airplanes and airships. 


By extending the facili- 
ties of Goodyear Re- 
search to aid the solution 
of any design or engi- 
neering problem. 



S core another major advance for Goodyear, world’s 
foremost builder of airplane brakes, wheels, tires 
and tubes. It’s the new Goodyear Single Disc Brake — 
a worthy flying mate of the time-proved Goodyear 
Multiple Disc Brake now standard on so many famous 
airplanes. 

This new brake is already standard equipment on 
numerous types of aircraft — including helicopters, 
light planes, trainers, medium bombers and transports 
— on which a lightweight, compact, highly efficient, 
easily serviced brake is desirable. As its name implies, 
braking action is applied through a single steel disc, 
rotating between two brake shoes held in a unique 


clamp that exerts smooth, 
pressure. 

SIMPLEST TO ADJUST AND SERVICE 

Exterior screw adjustment is fast and simple. Brake 
relining takes but a few minutes and requires no 
special tools. 

The Goodyear Single Disc Brake is made in both 
hydraulic and mechanical types, installed without alter- 
ation in present landing gear design or construction. It 
has been awarded the Approved Type Certificate, based 
on result of three years’ development work in Good- 
year Laboratories, and thousands of rigorous tests on 
Goodyear's own air fleet. 


NOW BRAKE HEADQUARTERS PRESENTS THE 


SINGLE DISC 
- BRAKE 

New, simpler, lighter — the ultimate brake 




' •- 


ORTffTION INDUSTRY 
SPECIFICATIONS 


"fc Complete control through every step of manufacture 
assures precision accuracy in the quantity production 
of welded steel tube, tubular parts and assemblies for 
the aircraft and automotive industries. You are invited 
to consult with our engineers about your tubing jobs. 


AMERICAN METAL PRODUCTS COMPANY 


5959 LINSDALE AVENUE, DETROIT 4, MICHIGAN 
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PROMISE OF A BRIGHT FUTURE 



Tomorrow these new developments 
may solve problems for you in the 
equipment you manufacture. When 
that time comes, you may look to Foote 
Bros, for gears and speed reducers in 
any size— held to the tolerances you 
require. Foote Bros, will also be able 
to offer you an engineering service to 
assist your designers in any power 
transmission problem requiring the 
use of gears and speed reducers. 

FOOTE BROS. GEAR AND MACHINE 
CORPORATION 

5225 South Western Boulevard, Chicago 9. III. 


in the Transmission 
of Power. . , 

rr-iHE demands of war have brought 
a revolution in the economical 
transmission of power. Here at Foote 
Bros, new advances in engineering — 
new developments in the manufacture 
of extremely high precision gears, 
speed reducers and aircraft devices, 
give promise to American manufac- 
turers of a new era of "better power 
transmission through better gears” 
when the war is won. 


"Each Pound Saved On a Plane Increases 
Earning Capacity by $ 100^ a Year" 



AVIA' 
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TYPES OF SUPERIOR TUBING 

IN MANY METALS-MAX. OD-% 


MECHANICAL — Analyses generally handled axe 
SAE 1010. 1015, 1020, 1025. and 1035. They are used 

AIRCRAFT — Requirements oi this industry cover 
every analysis. Major production is in SAE 4130X, SAE 
1025, SAE 1010, Stainless Types 304, 321, and 347, 
Inconel and Aluminum. Government specifications in 
constant use are AN-WW-T-846, AN-WW-T-850A, AN- 
WW-T-855, AN-WW-T-858, AN-WW-T-861, and AN-T-43. 
Also certain AMS specifications, with reservations be- 

tomers as far in advance as possible. Practically all of 
these changes will be forced by war conditions, but 
we are confident that the substitutes will be every bit 
as effective for the application as the material boing 
supplanted. 

INSTRUMENT TUBING— In this field. Superior 
furnishes hypodermic needle tubing, metal tubing for 
surgical instruments and parts, pointer tubing for elec- 
trical instruments, flattened tubing for Bourdon Springs. 
The hypodermic needle tubing is available in all stand- 
ard sizes in the temper developed over a period of 


years, as most suitable for the application. The pointer 
tubing is generally aluminum where you get the com- 
bination of extreme lightness and maximum strength. 
For Bourdon Springs, Superior uses SAE 4130 X and 
Beryllium Copper. 

CORROSION RESISTANT TUBING— In this 
category, Superior places the Stainless Steels, Nickel, 
Monel, Inconel, Copper and Aluminum. All of these are 
handled more or less regularly. The use of these alloys 
is indicated wherever you would find the problem of 
corrosion, whether because of acids, atmosphere, etc. 

TUBING FOR ELECTRONIC APPLICATIONS 

— At the present time, Superior is furnishing Seamless 
Nickel, Monel, Inconel and Stainless. The tubes are 
used as anodes and cathodes in practically all types of 
Electronic tubes. In addition, wo produce Lockseam 
Sleeves" made from Nickel strip and also some Lap- 
sleeves made in somewhat the same way. Also tubing 
with special magnetic and glass sealing properties can 
be obtained. We urge you to get in touch with us when 
you are developing a design. 



FOR EVERY SMALL TUBING APPLICATION FROM % n 00 DOWN 

SUPERIOR ^ Seamless in various analyses. WEI. DRAWN < ^jj||jfe > Welded and drawn Stainless. “Monel” and “Inconel” 
SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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PRESS and the 
Inspection Door Flies Open 


As much as 30 minutes is saved in the inspection 
of a single plane by the new Hartwell inspection 




door latch. That means planes in action faster! 


Single source for 779 different aircraft 
production parts and tools 

HARTWELL 

AVIATION SUPPLY COMPANY 

OAUAS, TEX. • DETROIT, MICH. • KANSAS CUV. KAN. 


APPROVED BY ARMY AIR FORCES 


The new Hartwell inspection 
door latchcnds the slow, tedi- 
ous removal and replacement 
of inspection doors. Simple and 
rugged in construction, it con- 
tains four parts- trigger and 
bolt, made of light gauge steel, 
aluminum bracket, and twin 
springs (two are used for safe- 
ty). It is light-weighs less than 
M oz.; rivets to the inspection 
door, and it fits flush! 


Press the trigger of the Hart- 
well latch and the inspection 
door pops open ! Press the bolt 
and it is locked shut! Two or 
more latches may be used on 
a single door, if desired. This 
inspection time-saver can be 
installed in a standard Army 
Air Forces cutout, shown on 
print43G2853. 

New flush hinge* Available 
with the new Hartwell inspec- 
tion door latch is the new flush 
hinge. It is light and durable. 
Holds the inspection door to 30 
degrees of full opening when 
it is released by latch. For com- 
plete engineering details about 
latch and hinge write or wire our 
Los Angeles office. 
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On to Bis Job for Victory— Are yon 
doing all you run to hack Him up ? 


The name "IRVIN" on the harness means the 
chute is produced in an Irvin Factory with over 23 years’ experience 
and skill in chute-making. Literature can he had by school or train- 
ing executives lor the asking. Address Main Office, Buffalo, N. Y. 


4 ®^ 

IRVIN 


THU CATBII 1*1 LI.AIt CLUB: Founded in 1920. There 
ration for a life membership — in an emergency men and women who have saved 
with parachutes. The word CATERPILLAR and representation of a caterpillar 
are registered trade-mark features of Irving Air Chute Co., Inc. We are anxious that the 
Club Register be kept complete and members upon enrollment will receive a gold 
caterpillar pin with the name inscribed thereon. Communicate with Main Office. 

I It V I X U AIR CHUTE CO.. Inc. 

1 070 .lefIVrson Ave.. BUFFALO It. >. V. 

Factories al oilier [mi tils in l 'ailed Stales, Camilla ami Enplaml ...III Seniii!! llie I Iniled X a times Air Ft 
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check this new development 


Micarta “444” — a new 
ture — now offers a new, 
means for forming structural 
pletely cured flat sheets . . . with 
ment, and dies of non-critical materials, 
those shown can be produced easily and 
in most cases with inexpensive wood molds and 
use of a simple arbor press. Deep draws, sharp bends 
and intricate shapes may be obtained. Parts pro- 
duced are strong, stable and permanent. 

Originally developed for aircraft needs, Micarta 
“444” is being used for trim tab fairing, fuselage 
tail-wheel housings, ammunition feed chutes, and 
for many other practical applications. It provides 
characteristic Micarta properties of strength with 
lightness, and resistance to heat, cold, humidity and 
chemicals. Investigate the full story — write for the 
new Micarta Data Book B-3184-A. Westinghouse 
Electric & Mfg. Co., East Pittsburgh. Pa. j.06349 
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UNIQUE WHIRLING FLAME INSURES UNIFORM 
HIGH AND LOW ALTITUDE OPERATION OF 
JANITROL AIRCRAFT HEATER 


±HE Janitrol Aircraft Heater, developed by 
Surface Combustion, is now used in thousands of 
planes in practically all theaters of war. 

It is a heater specifically designed for aircraft 
heating to operate under all flight conditions. It is 
not a ground-level heater, adapted to aircraft. 

The whirling flame, which is the heart of the 
Janitrol high altitude aircraft heater, takes the form 
of a tight spiral of flame. The flame is stable at any 
altitude and sustains combustion under the most 
adverse conditions because it is whirled around 
itself many times. Thus ignition is continuous and 
the combustion process is "self-piloting". The whirl- 
ing is produced by introducing air into the cylindri- 
cal combustion tube tangentially to its inner surface. 
The liquid fuel enters the combustion tube through 


Heaters operate with complete satisfaction at 
37,500 feet, and in pressure chambers simulating, 
over 50,000 feet. 

The Janitrol heater burns any aviation fuel as 
well as other liquid fuels. It minimizes the weight 
of fuel tubing and heating ducts. Heaters may be 
spotted in various parts of the ship where heat is 
required. They are compact and operate in any posi- 
tion, irrespective of any attitude the ship may take. 
They require no attention during operation and need 
no adjustment for climbing, diving or taking off. 

Heaters range in weight from approximately six 
pounds for the 15,000 B.t.u. unit to 20 to 30 pounds 
for the 125,000 B.t.u. unit, including controls. 

While normally operated with ram-air the heaters 
can be equipped with auxiliary blower for ground 
heating operations such as engine warming, pre- 
heating of cockpits, cabins, etc. 

For further information write The Aircraft Heater 
Division, Surface Combustion, Toledo 1, Ohio. 
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How to save 
operations 
in assembly: 




Simply peeling pre- 
cision laminations from 
a Laminum shim leaves 
a solidly bonded unit . . . 
of known gauge . . . pro- 
vides exacting accuracy 
of adjustment. 




Is YOUR ASSEMBLY department 
still using loose-leaf shims?. ..counting... stack- 
ing . . . miking . . . and spending time fussing to 
keep loose paper-thin shims aligned while bear- 
ings are fitted? If so, there are assembly-cost 
savings ahead for you. 

New users of Laminum are being added con- 
tinuously. .. and equipment makers who have 
installed these shims for 25 years and more 
continue to use Laminum as new models are 
brought out. 

One aircraft engine builder, using Laminum 
to secure proper back-lash of gears, adjustment 


of anti-friction bearings and in many other appli- 
cations, has used these shims ever since their first 
engine was built 15 years ago. 

Try Laminum shims. Resulting assembly sav- 
ings may be of even greater value to you in post 
war production. (If you want an idea of the hun- 
dreds of present applications of Laminum, write 
for our photo file-chart.) 

Shims cut to your specifications. Stock Nhim materials 
for maintenance arc carried by industrial distributors. 

LAMINATED SHIM COMPANY, INCORPORATED 
63 Union Street • Glenbrook, Conn. 
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a great airline 
with a great record. 
Fueled with : 


PHILLIPS PETROLEUM C 
A major supplier of 100 octane gas< 



A metal’s fitness for high temperature 
use is usually measured by two yard- 

1. Its resistance to oxidation 

2. Its strength and hardness 

at the temperatures it must undergo. 

Getting a good rating on one of the 
two counts isn't enough. A thoroughly 
satisfactory metal for most heat-resisting 
use must get a high mark on both. 

Resistance to oxidation is measured 
in terms of freedom from scaling and 
intercrystalline attack. High strength 
won’t matter for long if a metal oxi- 
dizes and scales, thus reducing in cross- 
section, or if intercrystalline change 
saps its vitality. Also, in many applica- 
tions, the scale that flakes off is one 
more complicating factor. 

On the other hand, an oxidation- 
resistant metal that is too soft or weak 
to support its required load in the high 


temperature range is out from the start. 

Strength for heat-resisting service is 
measured by a series of tests, the mosc 
important of which is the creep strength 
of the material 

In this test, the metal is subjected to 
known stress under controlled tempera- 
ture and atmosphere conditions. The 
results are reported as pounds of stress 
necessary to produce an elongation over 
a prolonged period of time. 

Along with this basic test for high 
temperature usefulness are others which 
determine the endurance limit, impact 
strength, short-time tensile strength, 
and hot hardness ... all of which help 
give a "yes" or "no” to the metal’s selec- 
tion for high temperature use. 

The results of these tests in the chart 
below show the reasons for the remark- 
able high-temperature service life of 
the nickel-chromium alloy Inconel. 

For most purposes . . . and especially 
for applications where mechan- 
ical stress is involved... Inconel 
is outstanding even among the 
heat-resisting Inco Nickel Al- 
loys for service at the highest 
temperatures. Inconel fights off 
progressive oxidation. It is little 
affected by thermal shock, or 
sudden, wide swings in tem- 
perature. It holds up well under 
both suddenly applied and 
constant load and it is a work- 
able material which can be 
formed into complicated shapes 
and welded to produce ductile 
joints that endure constant vi- 
bration without cracking. 

An aeronautical use that 
points up some of the proper- 
ties of Inconel is the collector 
tube on the fuel-air mixture 
indicator for bombers and fight- 
ers. Continuously exposed as it 
is to the direct blast of corro- 
sive exhaust gases at 1400° F., 
the tube must combine freedom 
from oxidation with strength 
at high temperatures. No other 
material has been found which 
does this particular job as well 
as Inconel. 

The many heat-resisting 



Here, the same red-hot blast of ex- 
haust gas is encountered as in the col- 
lector tube. Intense vibration and ex- 
ceedingly quick temperature changes 
are piled on top of die corrosive and 
strength-sapping attack of the hot gas. 
Despite these destructive factors . . . and 
the very light gauge of the sheet used 
. . . many of the Inconel manifolds have 
seen more than 5000 hours of flying 
service without repair. 



For further information regarding 
the properties and working of InCO 
Nickel Alloys, write for a copy of the 
new booklet "INCO Nickel Alloys for 
the Aircraft Industry.” A copy is yours 
for the asking. 

THE INTERNATIONAL NICKEL COMPANY, INC. 

B7 WILL SHEET NEW TORN S, ». Y. 
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friend or Ttoel 



Over Africa recently a flight of American bombers on their 
way to a target received radio instructions to change course 
and attack a different objective. Because of the clarity of re- 
ception, an alert operator was able to take a bearing on the 
signal— only to find that it was coming from the enemy. A call 
back to base brought out our fighters, who proceeded to the 
false target and destroyed thirty out of forty-five Messerschmitts 
which were lying in ambush for the flight of American bombers. 


Perfect and undistorted reception 
and transmission of signals made 
possible the victory related above. 
Breeze Radio Ignition Shielding, 
which effectively guards against the 
radiation or absorption of radio- 
frequency interference, maintains a 
dependable “quiet zone” for static- 
free communication. 

Pioneers in developing Radio Igni- 


tion Shielding, Breeze has designed 
and produced shielding harnesses for 
hundreds of types of aircraft, marine, 
and automotive engines. This equip- 
ment, now being produced in ever- 
increasing quantities, supplements 
the many other items of the well- 
known Breeze line of accessories for 
America’s fighting units of land, sea, 


^ueeze \ 

CORPORATIONS, INC 

PRODUCTION FOR VICTORY • PRODUCTS FOR PIACI 
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ways— carefully finished to dc 
ready for assembly . . . or accu 
routed and drilled— ready foi 


R eynolds is far more than a great new 
• source of aluminum ... it is a com- 
plete aluminum service. From the mines to 
the finished part, Reynolds’ facilities speed 
production and lower costs. 

When design changes threaten to play 
havoc with your plane production curve, 
Reynolds can help you by putting addi- 
tional resources, manpower and engineer- 
ing skill at your disposal. When you are 
trying to assemble previous designs and get 
new models into production simultaneously, 
Reynolds pre-fabricated plane parts will 
smooth your operations and enable you to 
switch to improved models without lost time. 


Reynolds offers two types of plane parts 
service — completely pre-fabricated and 
semi-finished. Pre-fabricated parts are ready 
for the assembly line when received by the 
plane builder . . . carefully cut and formed 
to the closest tolerances. Semi-finished parts 
are routed to the required contour in the 
Reynolds plants . . . ready for further form- 
ing or other finishing operations. 

Accurately controlled speed is the order 
of the day . . . and pre-fabricated plane 
parts are helping speed plane production by 
eliminating thousands of otherwise wasted 
man-hours. When pre-fabricated parts are 
used, only the aluminum actually built into 
the plane is shipped . . . the 30% scrap loss 
is held at the Reynolds plant, to be con- 
verted back into new metal in a matter of 
days instead of months. 


Your inquiries on any phase of this com- 
plete Reynolds service are invited. Reynolds 
Metals Company, Aluminum and Parts Div., 
Louisville, Ky. 


Great JV 


Source of 


for Design 





There are other kinds of dunking, too 


F OR instance, resilient materials used in a 
plane may be continuously dunked in oil 
or gasoline. And these materials may absorb 
petroleum products just as readily as a 
doughnut absorbs coffee. 

The next time you dunk a doughnut let it 
remind you that oil seals, hose, packing, gas- 
kets, grommets, diaphragms, and all resilient 
parts used in the presence of oil and gasoline 
may absorb considerable weight not included 
in original design calculations. And this dead 
weight added to thousands of resilient parts 
in a single plane may seriously handicap its 
performance. 

However, Hycar synthetic rubber with its 
light weight and its superb resistance to oil 
to keep it light, gives protection against ex- 


cessive dead weight not offered by any other 
comparable material. Hycar is 15% to 25% 
lighter than many other synthetic rubbers, and 
retains this important quality throughout its 
long life. Further, oil-swell can be closely con- 
trolled to insure dimensional stability of parts. 

Hycar has an operating range of — 65° to 
+ 250° F. and abrasion resistance 50% better 
than natural rubber. Unlike many other oil-re- 
sistant synthetic rubbers, Hycar has a minimum 
tendency to cold flow after taking the initial 
deformation, even at elevated temperatures. 

These are qualities you need in resilient 
materials used in the presence of oil and gaso- 
line. Let our technical service staff help solve 
your individual problems. Hycar Chemical 
Company, Akron 8, Ohio. 


Syrttfa 'fatten. 
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GUARD (pAjed&wb Equipment 
with New Circuit Protection 



"QUICKER THAN A SHORT CIRCUIT" 
PROTECTION FOR TODAY-AND TOMORROW 

Littelfuse units for most efficient safeguarding 
of circuits, machines, and instruments have 
been improved and multiplied. Never before 
was electrical protection so dependable, or of 

NEW FUSING THROUGHOUT IS ONE ANSWER 

New fusing of all electrical equipment is one 
of the best supports of present service that must 
be prolonged. New Littelfuses mean preven- 
tion of short circuits, costly burnouts, and 
damage by inexperienced operators. 

Whatever your problem in circuit protection, 
Littelfuse will be glad to counsel with you. 

LITTELFUSE INCORPORATED 
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The world’s largest magnesium sheet 
and strip mill has recently gone into 
production. 

SL 

Synthetic sapphires and rubies for 
the jeweled bearings of instruments 
and for spray nozzles, gages and spin- 
nerets cost from three to six cents per 
carat while diamonds for this purpose 
cost about three dollars per carat. 
The making Of these is an American 
war baby with a future. 

gy 

NE alloys now make up as much as 
20% of the tonnage of steel for air- 
craft. 

H 

A way has been found to put the 
“flags” (characteristic of natural bris- 
tles) on the ends of synthetic bristles 
for use in paint brushes. 

SL 

The American chemical industry 
promises that it will employ more 
workers after the war than it did 
before. 

fie 

Bituminous Coal Research, Inc., sup- 
ported by the industry, has announced 
a $2,500,000 program, covering five 
years, with improvement in the use of 
soft coal as its object. 


Dip-painted parts are being passed 
through an electrical field which re- 
moves the "tear-drop” in which the 
excess paint collects. 

fir 

Electronic traffic control may replace 
the familiar signs and lights by signal- 
ling the driver through his dash radio. 

fly 

The strongest natural fiber is Ramie, 
cultivated in Egypt 4,000 years ago. 
It is now being grown in this country 
and, if practical processing methods 
can be devised, it is expected to appear 
among our new textiles. 

gy 

The new Orthicon camera has an 
“eye” composed of 400,000 pieces of 
light-sensitive silver which store volt- 
age proportional to the light cast on 
them. It will be used in television and 
is said to be ten times as efficient as 
the iconoscope previously used. 


Photo-electric cells check hand gren- 
ades at the rate of 4,000 per hour. 
When a defective unit appears on the 
conveyor, the mechanism rings a bell, 
lights a lamp, puts a dab of paint on 
the grenade, and makes a mark ■ 


gy 


A new process for drying the paint on 
army tanks does the work in four 
minutes while the operator drives 
the tank through the “oven.” 


The use of the thyratron tube as a 
rectifier makes possible the use of an 
A. C. current supply to drive D. C. 
motors, the advantage being in very 
exact control of speed. 


Extremes of temperatures encoun- 
tered in flying have made necessary 
the development of new and better ce- 
ments to replace the Canada balsam 
formerly used in the making of lenses. 


The cost of Diesel-produced electric 
power is expected to be cut in half 
as the result of war-time develop- 


Street cars designed for post-war pro- 
duction will be lighter, quieter, better 
looking, and more economical in 
operation. They will have more com- 
fortable seats and the windows will 
be higher to give strap hangers a 
better view. . 

fit 

A new fluorescent lamp, about the size 
of a marble, uses only two cents 
worth of current a year. 


gy 


A new electronic method of sorting 
metals detects differences in material, 
alloys, heat treatment and thickness. 

gy 

Success of the “bazooka” against 
enemy tanks has called public atten- 
tion again to the rocket or reaction 
engine as a source of power. Such 
a motor has been constructed, for 
experimental use, that develops 260 
horsepower for each pound of its 
weight. One horsepower per pound is 
the approximate output of the lightest 
internal combustion engines. 
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" t'd have bought a 


"I sure like the way Bonney makes 
%> sockets. They're just the ticket for 
these airplane jobs . . . Light and 
strong and built with thinner walls. Not only that, 
Bonney sockets are easy to snap on and off the handles, 
and the openings fit snugly around the bolts and nuts, 
for quick, sure action ... As a matter of fact, all 
Bonney tools are tops in my work." 


"And, Boy, are they doing 
a job out here!” 

"My business? Servicing Uncle 
Sam's planes — and what a lift 
I'm getting from Bonney tools. 

They're rugged, light-weight, 
easy-to-handle. I don't have to 
tell you what tools will be in my 
kit when I get back to that job 
in the States.” 

v y 
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rom the flaming jaws of the hardening furnaces to the 
molten rock of the salt baths every operation in the 
Guiberson heat-treating plant is under full automatic control. 
Designed and built to fulfill the precision needs of oik-tool, 
aircraft part and engine production, the heat-treating division 
of the Guiberson plant is manned by highly trained and skilled 
mechanics utilizing automatically controlled furnaces and 
equipment. Guiberson engineers are ready to help you solve 
your hardening and tempering problems . . . the Guiberson 
plant is ready to perform your precision hardening and testing 
operations in the Southwest's finest heat-treating plant. 


GUIBERStll 
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Controlled Electric 
Contact H CAT 
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fit YOUR special problem 
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YOU GET EVEN GREATER ACCURACY - 
FASTER HONING with the IMPROVED 
SUNNEN PRECISION HONING MACHINE 



A new base, including a 
pump for providing a 
constant flow of honing fluid 
to the honing mandrel and 
stone. The flow of honing fluid 
acts as a coolant, carries away 
cuttings, and keeps the stone 
in sharp cutting condition. Ac- 
curacy and honing speed are 
considerably improved. 
Adequate settling basins 


SUNNEN PRODUCTS COMPANY ■ 
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Superior Steel 




Air power forms the "umbrella” that precedes and protects 
the ground forces. Its efficiency depends on the ability of its 
planes to get up there and fight. Bower gets them up there. 


ROLLER BEARING CO. 


QUIZ for plane-minded readers 




If you can answer nine 
of .these questions 
correctly, you're good! 

A score of eight cor- 
rect answers is fair, 
and seven is average. 


1 . What fighter plane earned 
the name “B-40” by drop- 
ping 1 ,000 lb. bombs on Jap 
targets in Burma? 


2 . What plane has been 
called “the world's fastest 
fighter?” 


’ - 


4 . What is the name of 
Britain’s heaviest bomber? 


5 . What fighter plane be- 
came known as the “tank 
buster” in the North African 
campaign? 


6 . Who powers the Mustang, 
Warhawk. Hurricane, Mos- 
quito. and Lancaster — and 
the famous PT boats? 


7 . What is the finest surface 
measurement used in making 
Packard - built Rolls - Royce 
aircraft engines? 



8. What enables the Mus- 
tang P-51 to fight 2 miles 
higher than before? 



9 . What does a two-stage 
two-speed supercharger do? 



1 0. The top speed of blades 
in a Packard-built super- 
charger equals: an express 
train? A rifle bullet? Sound? 



1 1 . What famous fighting 
boats depend for their speed 
on aircraft-type engines? 


ANSWERS: 



1 2. “A” weighs 4 limes as 
much as “B“. Is “A” only 4 
times as powerful as “B”? 
(j times? 12 times? 


13. Can new methods used 
in making war engines (like 
nitriding, above) help to build 
belter postwar cars? 


1— P-40 Warhawk. 2— Mus- 
g p-fj l . 3— Mosquito bom- 
ber. 4 -Lancaster 4-motor 
bomber. 5 -Hurricane. 6- 
Packard (Rolls - Royce en- 
gines for the planes; Packard 
marine engines for PT’s). 
7-Millionths of an inch. 8-A 

Packard-built2-stage2-speed 
supercharger. 9 — Packard- 
built 2 -stage 2-spced super- 


chargers compress thin air, 
permit high-power perform- 
ance even in the stratosphere. 
10-A rifle bullet and sound. 
1 1 -Navy PT boats (powered 
by Packard marine engines of 
aircraft-typcdesign). 12-12 
times. 13-Yes,manyof them. 
Your future Packard will be 
better built, longer lasting, 
more economical as a result. 

HO OWNS ONE 


■ -Sad 

MUSTANG WABHAWK 


PACKARD 

Precision - built Power 


^ MOSQUITO^ NA VY W 
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HOW TO GET .0005 TOLERANCE IN A BOLT 


Additional hours of flying time before requiring 
service — that's the vital contribution of "NAS" 
Close Tolerance Holts. They are used for fasten- 
ing airplane sections subject to unusual stress, 
where ordinary aircraft bolts would permit too 
great a tolerance between bolt diameters and 
drilled holes. 

Installed with press fit in reamed holes, these 
bolts — finished to within a total tolerance of 
.0005 — reduce possibility of wear through fric- 
tion to a minimum. 

j \'alionaCs success in producing these bolts in 
quantity to “NAS” standards, is the result of 
a series of manufacturing and inspection opera- 
tions that would be simply unbelievable to the 
boll makers of a few years ago. 


THE NATIONAL SCREW & MEG. CO., CLEVELAND 4, 0. 
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Simmonds 


mm \im. 


Controls 


a/itt tfa YfllOW \D0T otf 
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As a result of their proven performance under severe 
Arctic conditions, Simmonds-Corsey Push-Pull Con- 
trols have won new honors — the Yellow Dot of 
approval by the U. S. Army Air Force Winterization 
Program. Thousands of hours of operation at tem- 
peratures down to 65 below zero have confirmed 
laboratory experiments which indicated the low fric- 
tional qualities of these controls. 

More than 250,000 of these precision-built controls 
have been installed on the fighting planes of the 
United Nations, including the leading U. S. military 
and transport aircraft. Because of their wide range of 
applications, they are being used also for marine and 
automotive units. 


30 ROCKEFELLER PLAZA, NEW YORK 20. NEW YORK 
6253 HOLLYWOOD BOULEVARD. HOLLYWOOD. CALIFORNIA 
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J ONES & LAMSON Optical Comparators are made in various 
models designed to cover an almost unlimited range of inspec- 
tion work — from precision products of the tool room through a 
diversity of industrial parts and products requiring a method of in- 
spection that is at the same time accurate and rapid. 

The design of these models is the outcome of more than twenty 
years experience in the field of inspection by optical projection. 

Our engineers are inspection specialists, their knowledge of holding 
fixtures, handling methods and suitable Comparator equipment has 
saved thousands of dollars in manufacturing plants throughout the 
country. Call, write or wire for their service today. 

JONES & LAMSON 

MACHINE COMPANY 

OPTICAL COMPARATORS 
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New Specification Sheet and Folder 
Available to Industry Personnel 






Ask these fellows 



American boys in the South Pacific 
are a long way from home. But good 
American gasoline and oil are always 
with them — to help keep their 
planes in the sky and their tanks 
moving forward. And that gasoline 
and oil is delivered in drums — drums 
that are as essential as guns. 


The value of drums today cannot be 
measured. All drums are needed. No 
drum is easy to replace. A scarcity 
of drums would be disastrous. Every 
user of drums can help prevent it by 
keeping the old ones in service as 
long as possible — and moving as 
fast as possible. You will be doing 
your share if you 

Empty Drums Promptly 
Handle Drums Carefully | 
Return ? Drums Quickly 


Reprints of the above message, for poster use, will be gladly furnished without charge 
AMERICAN FLANGE & MANUFACTURING CO. * INC., '50 ROCKEFELLER , PLAZA, NEW YORK 20, N. Y. 
TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 


Maters oj Tri-Sure Closures 



Put Precision Dies in High 
Production Press and Obtain 


CONVENIENCE. All adji 
accessible from from and 




!•! 
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Gentlemen... how are 
your arteries? 

★ Ever stop to think how much the arteries of a plane are like 
those of the human body? If the flow through man's arteries is 
halted, he dies. If the movement of air, oil, gasoline or water 
through the arteries of a plane fails, it well may bring the unwel- 
come report that ‘"one of our planes is missing”. 

Here at AFCO, we do not profess to know too much about the 
human arteries. We believe, though, that AFCO Fittings offer one 
of the best means of keeping plane arteries healthy and functioning. 
These parts are made by skilled workers with modern machinery. 
Threads are cut clean as a whistle. Holes arc reamed concentric to 
outside threads by a few thousandths. Extreme care in production 
is responsible for the definite absence of chaser marks. And special 
packing before shipment prevents those nicks and burrs which 
might cause rejects at the plane assembly plants. 

Certainly, there are many things that go into a plane. Many 
larger, but few more important than fittings. Perhaps that is why 
so manv men in design, production and maintenance fields have a 
decided preference for AFCO Fittings. They have a mighty good 
answer, too, should someone ask . . . ‘'Gentlemen, how are your 




FITTINGS OF QUALITY FOR PLANES OF WAR AND PEACE 

The Aircraft Fitting Company • 1400 East 30th Street • Cleveland 14, Ohio 
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Sioux 


In-line and 


Write at once for full details 


aircraft 

GRINDING MACHIN' 

IN-LINE RAOIAt MOTORS 
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I n aerial combat an extra 10 M.P.H. is often 
thb difference between victory or a sudden 
intimate acquaintance with a parachute. For 
peak 'performance, engines simply must be cor- 
rectly lubricated . . . there’s no place for cold- 
sluggish or heat-thinned oil when the chips are 

By holding circulating engine-oil tempera- 
tures within narrow limits, a Fulton Sylphon 
Control Device “flattens” the oil viscosity curve, 
automatically maintaining correct motor lubri- 
cation, even under the most exacting conditions. 

Fulton Sylphon products are essential parts 
in thousands of aircraft engines .. .automati- 
cally regulating pressures and temperatures . . . 
helping to put an extra 10 M.P.H. into the 


A fully modulating control device, responsive to 
both temperature and pressure. Protects oil cooler 
from damage fcy high-pressure surges, and con- 

throttle. Write for Bulletin JA-822, which 
describes the latest developments in Ful- 1 
ton Aircraft Instruments. 


FULTON Il lH SYLPHON 

TEMPERATURE CONTROLS . W /f/HUnlV BtUOWS BELLOWS ASSEMBLIES 


THE FULTON SYLPHON CO., KNOXVILLE 4, TENNESSEE 
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Protecting the Airplane’s "Vitals”! 

• Safeguarding both men and instruments 
in modem planes, Western Felt is playing 
a versatile role in all sorts of mechanisms. 




Felt protects men through its use as 
weatherstripping, pads, thermacoustic cabin 
lining, insulation. 

Flexible, resilient, compressible, resistant to 
age, water, heat and shock— felt protects 
delicate instruments through its use as 
channels, gaskets, pads, washers, cushion- 
ing gaskets. 

Western engineers are prepared to give 
you the complete story of felt's place in 
modern planes, and to suggest new uses 
for this versatile material in your product. 
Write us today. 

WESTERN FELT WORKS 


WESTERN 
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V 

A STOUT HEART 

FOR D. C. AIRCRAFT MOTORS 


PROTECTORS 


Motor limits 
with a Zero on his tail. He gives his plane the 
works. He’s fighting for his life. Nothing else 
matters. So what happens? 

One thing, the D. C. motors that operate the 
driving flaps, fuel pumps and other parts of the 
plane might be overloaded. And when they are 
overloaded too much, those motors burn out, 
unless those motors have a "Stout heart”. 

By a "Stout heart” we mean a built-in Klixon 


Protector which automatically recycles the 
motor . . . turns the motor off when it is too hot 
and turns it on again when it is cooled to a 
safe operating temperature . . . thereby prevent- 
ing a burn-out and keeping the motor in action 
until our pilot gets his Zero and reaches his base 
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Meet "Flash" Jonesey, champ of the soap box derby. He 
built that job with his own two hands and his old man's 
basement tools. . . . He's the great American dream, and 
the hope of this cockeyed world. 

For it's because America raises kids like Jonesey that America 
is winning this war. Kids who were weaned on mechanical 
toys, and cut their eyeteeth on tools. Kids who grew up to 
be the finest fliers and fighters, engineers and builders the 
world has ever seen. . . . And it's because of millions of kids 
like Jonesey that America will have a priceless legacy of 
the world's finest skills, after this war is won. 

The responsibility to use those skills wisely and well is one 


of the greatest industrial challenges ever to face this nation. 
If you ore a manufacturer, there is one thing that you can do 
at once: Have your production men and planners consult now 
with the engineers of the basic machine tool producers. They 
can help you in planning ahead the difficult task of reconvert- 
ing your own skills and machinery to an all-out peacetime 
production. 

One of these engineers is a Bryant man — and his special- 
ized knowledge of internal grinding machinery is important 
to the manufacture of literally everything that will mean jobs 
and prosperity after the war . . . that will make America's 
priceless legacy a new hope for the world. 


W BRYANT CHUCKING GRINDER COMPANY » 
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Life for a P-38 begins at the end- the end of the 
production line! If the Army says: "Change for 
Kiska”-the P-38 is flown to a Lockheed Modifica- 
tion Center where "winterizing” starts. Propane 
primers to make engines start quickly are added. 
So is insulation for tubing. Cockpit heaters are 
installed for the.comfort of the pilots. 

Change for Munda 

If the Army says: "Change for Munda ”or some- 
where in the tropics, the P-38 undergoes other 
modifications. Different armament or special 
radio equipment may be needed. 


But whatever it is, or wherever these Lockheed 
Lightnings go, proper modification assures 
proper performance. 

Ready to Fight 

Today, when a Lockheed P-38 arrives at a battle 
front, it is ready for a fight. Tomorrow, there 
will be need for peacetime modifications to fit your 
plane for service in desert heat or arctic cold. 
Wherever you fly, there will be Lockheed-trained 
service men to do the job. For tomorrow, as to- 
day, Lockheed will not only build planes, but get 
them ready to fly, and keep them ready to fly. 


LOOK TO 


ictiihccii F o 


LEADERSH 
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machine-tool tips from the top-notchers 



"Hob life ean l»e greatly 

Increased by accurate, 
frequent sharpening” 

says: R. A. HORNER, Sal., Mgr., 

Machine & Small Tool D.v. 
BARBER-COIMAN CO., 

Rockford, Illinois 



owing TOOLS, hobs especially, have been 
mighty hard to get these past months, and 
it has been the patriotic duty of every tool user 
to make his tools last as long as possible. 

"One of the greatest influences on the length 
of hob life is the frequency and *2? 

which the hob is resharpened. The more Irc- 
qucntly it is sharpened, the less stock must be 
removed, the longer its life. In adding, a hob 
is a precision-cutting tool, and must be sharp 
ened to close tolerances; otherwise, it will produce 


inaccurate forms which are a waste of tool life 
and material. 

"Mechanically controlled sharpening has 
proved to be the only satisfactory method for 
being sure of accuracy and equal stock removal. 
Evidence of this is the fact that aU hob manu- 
facturers use automatic, mechanically controlled 
sharpening-machines in producing hobs to origi- 
nal precision tolerances. 

"And because of its accuracy this machine will 
keep hobs at their highest cutting efficiency. Its 
ease and rapidity of operation reduces to a mini- 
mum the expense of proper tool maintenance. 
Since the machine is fully automatic, it insures 
accurate roult. reg.rfc* °f P™* 1 <“ 
of the operator.’ # 

man for the details. 



SHELL CUTTING OILS tor metal colling and grinding 



Can Brake ShoesResearch Group help with 

YOUR TunibkedPait PROBLEM? 



Every machine has at least one part that 
takes a special beating. Repeat sales often 
depend on the wear life of this “punished 
part.” 

One of the many activities of Brake 
Shoe’s Research Group is to analyze all 
the kinds of wear that shorten the life of 
such parts — corrosion, heat, erosion, im- 
pact, abrasion — and to find practical 
ways to increase wear resistance. 

The answer may lie in a new alloy. It 
may lie in different heat treatment. Or in 
an entirely different material. It may be 
a combination of factors. 


Where success is achieved, it means for 
the customer a better product — and for 
Brake Shoe a new customer. 

The resources of Brake Shoe’s Research 
Group, recently enlarged by the addition 
of an Experimental Foundry, are avail- 
able to manufacturers whose production 
calls for large runs of standardized parts. 

Consider Brake Shoe As a Source 
for Postwar Parts in Volume 
When it is time to solve your “punished part” 
problem, remember Brake Shoe may have a 
contribution to make. You are invited to write to 
R. B. Parker, American Brake Shoe Company, 
230 Park Avenue, New York 17, New York. 



L?€f^ 
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Save Time . . . Save Money . . . Save Effort . . . Write for this handy source book today! 


Weatherhead 

THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
One oj the Oldest and Largest Manufacturers 
of Vital Parts for the Aviation Industry 


SIX SECTIONS 

for quick reference 


AVAILABLE NOW! 

The new, complete, fully illustrated 1944 Weatherhead 
Aviation Catalog is yours for the asking. Write on com- 
pany letterhead simply giving your name and title- 
no charge, of course. 

Every aviation engineer, designer, purchasing agent 
and production executive should have this handsomely 
bound, 150-page Aviation Catalog just off the press. 
Each of the scores of parts made by the four Weather- 
head plants is fully described, all parts are illustrated 
with diagrammed drawings and dimensional charts. 
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The 


i Lockheed Lightning — striking in the Mediterranean, over 
Europe and at many points in the Pacific — has won even the 
enemy's highest praise. With a speed well over 400 miles an 
hour, a ceiling above 40,000 feet, the Lightning is still among 
the hardest-hitting and best-protected fighters, and is the 
greatest weight carrier of them all. It has proved remarkably 
versatile as a high altitude fighter, a low-level and dive 
bomber and a deadly strafer. Deliveries to many fronts have 
been attained by increasing its range until it can be ferried 
anywhere. And it can take punishment like an American heavy 
bomber. In the Aleutians, a pilot flew his Lightning back to the 
base with one engine completely shot away. 

Part of the Lightning's weight is armor for safeguarding the 
pilot and vital parts; much of it is sturdy airframe construc- 
tion, with maximum ease of replacement. 

To the staunch airframes of the Lightning and many other 
outstanding American planes, strength and the ability to 
take abusive punishment is contributed by the tough, stress 
resistant drop forgings which Kropp Forge Aviation is pr 
ducing in ever increasing volume. We produce airframe dr^ 
forgings exclusively for most major airframe builder: 
we serve you? 

Member of the A.C.C.A. » 


vLicrn. 


_ . C A G O 

Engineering Representatives in Principal Cities 
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THIS WAR HOLDS 
UNPREDICTABLE i/cv E Luri«cm> 


once Premier Mussolini 
right when, just a year 
le warned the Fascist Director- 
ate that “This war still holds unpre- 
dictable developments, which will 
not all be on the political plane.” 
But there was enough on the 
“political plane” to slam his chin 
back in his collar, and if one wishes 
to read a moral into his statement, 
it could well be: 

You always lead with your 
chin when you team up with 
the wrong working partner. 
It is then you get unpredictable 
results of a DESTRUCTIVE 
nature. 


i 
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Unpredictable Developments" he says 

Look, Benito (wherever you’re in hiding), how. men achieve predictable de- 
velopments of a CONSTRUCTIVE nature when through recourse to Lincoln, 
they team up with a CONSTRUCTIVE partner. For example: 



LINCOLN'S NEW AIRCRAFT WELDING COMBINATION 

PREDICTABLE DEVELOPMENTS: (1) The “Shield-Arc Jr.” Aircraft Welder with famous Dual Contin- 
uous Control providing the right TYPE of arc and the right AMPERAGE for every job. (2) The 
convenient, light-weight, foot-operated “Lincontrol”. (3) “Planeweld” Electrode for chrome- 
moly steels. (4) “Fleetweld” Electrode for mild steel. 

CONSTRUCTIVE RESULTS: (1) “Tailor-made” welding arc to suit the job. (2) Accurate control of arc 
intensity without interruption to welding; less operator fatigue. (3) Best possible welds at high- 
est welding speed and lowest cost ... on every job ... all the time. 

Write for details on this New Lincoln Aircraft Welding Combination. 

THE LINCOLN ELECTRIC COMPANY « CLEVELAND 1, OHIO 


p/iedteoY KaZcoza / recourse 
ARC WELDING 
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MODERN WEAPON OF DEFENSE AGAINST 

M&ABie mvsmAi f/&s 


FAST . SAFE 


RELIABLE 


One of industry's major safety problems 
has been the urgent need for a standard 
fire extinguisher — equally effective on 
both flammable liquids and fires of elec- 
trical origin. 

Today, the new, improved "ALL-OUT" 
Fire Extinguisher solves that problem in 
full. Using as its extinguishing agent, 
"ALL-OUT" Dry Chemical, the extin- 
guisher ejects a stream of powder that 
instantly forms a dense, heat-resisting 
cloud over a flaming area up to a distance 


of 18 feet. The fire-smothering action of 
the cloud, which is clean and harmless to 
men and machinery, displaces oxygen and 
extinguishes both burning liquids and 
electrical fires in a matter of seconds. The 
insulating qualities of the cloud create a 
heat-deflecting screen between the oper- 
ator and flame, permitting him to ex- eqv/pmer 
tinguish the fire at close range without today foi 
danger or heat discomfort. portico/® 

Combining light weight, rugged con- resento/ii 
struction and new fire-engineering prin- tlons will 

atmr mass apm/vtmes OF THE "ALL-OUT FIRE EXTINGUISHER 


ciples, the "ALL-OUT" Fire Extinguisher 
fully meets the exacting requirements of 
the Associated Factory Mutual Labora- 
tories . . . and gives industry a reliable 
weapon of defense to effectively combat 
both electrical and burning liquid fires. 


Y Exterior mounting of the carbon dioxide cyl- 
inder permits quick, on-the-spot recharging with- 
.out pressure pump or costly recharging equipment. 
/ Light-weight construction — approximately 57 
lbs. fully charged— promotes easier handling and 
faster application on fire by either men or women 

/ Method of introducing carbon dioxide pressure 
produces a heavier and denser extinguishing cloud. 
•/ Larger powder recharging opening allows mark 
rapid refilling without use of special funnels or 
refilling equipment. 


Y Dry Chemical is unaffected by weather or wind 
conditions, and will not scratch, stain nor mar 
metal surfaces or the most delicate mechanized 
j>arts of motors or machinery. 

/ Special chemical included in "ALL-OUT" Dry 
Chemical forms an insulating film on hot inner 
surfaces of metal containers and helps guard against . 
re- Hash. 

/Ejected through a fan-shaped nozzle the stream 
of chemical separates the flame from the burning 
material and speeds the extinguishing action. 

Send For This Detailed " ALL-OUT " Folder 



NATIONAL POWDER EXTINGUISHER 

50 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 
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The skill, initiative, fearlessness and fighting qualities of 
our air force are beyond description and America owes 
them lasting gratitude. 

Many of these air-men learned to fly in trainers powered 
by Continental Red Seal Engines. 

We are proud that they could, during their training, depend 
on the steady surge of Red Seal Power as we, today, can 
depend on their world-famous fighting ability. 


Pontinenta / Motors Porporation 

Tour dollars are power, too, — A ircraft Fn pine Division 

Buy War Bonds and Keep Them MUSKEGON, MICHIGAN 
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SOUTH BEND LATHES 



for uniform accuracy 


BUY 

WAR 

BONDS 


War production demands uniform accuracy. Loss of 
time or the waste of scarce strategic materials be- 
cause of variations in machining cannot be tolerated. 
There is no place in our war production plan for 
equipment that cannot be relied upon to maintain 
required tolerances. 

Sound design and careful workmanship give South 
Bend Lathes the dependable precision that assures 
uniform accuracy. Built by skilled craftsmen who take 
pride in their work, they are capable of maintaining 
split-thousandth tolerances on all work within their 


capacity. Their unvarying performance speeds pro- 
duction on the most exacting machine operations and 
assures perfect interchangeability of parts and units. 
There is a South Bend Lathe for most war produc- 
tion requirements. The Engine Lathes are made in 9", 
10", 13", 14J4", and 16" swings, with bed lengths from 
3' to 12'. The Toolroom Lathes are made in 10", 13”, 
14J4", and 16" swings, with bed lengths from 3' to 8'. 
The Turret Lathes are made in 9" and 10’ swings, 
with 3J4' bed lengths. These lathes are described 
in Catalog 100C which will be sent upon request. 


SOUTH BEND 


LATHE WORKS 
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This is a game for experts 



Commercial Air Transportation is a "game" requir- 
ing many experts— from the aircraft designer to the 
pilot who actually does the flying. But even these 
experts would have trouble without dependable 
radio communications, instrument landing and 
efficient electronic control centers. Eimac is the rec- 


One reason may be that Eimac and the airlines grew 
up together— laying the foundations for this great 
new public service. But the most important reasons 
are that Eimac tubes possess vastly superior perform- 
ance capabilities and great stamina. These are the 
reasons that have made Eimac tubes first choice of 
lout the world 


ELECTRONIC TELESIS 

SS&HS!SSS6SL 

for life Hiking without ch 
obligation. 
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7<^ FULL-FLOATING 
WINDOW MOUNTING 



/4exa-2ualtty LUMARITH 


Is Considered Ideal by Many Engineers 


The full-floating type mounting, here illustrated, has 
many advantages to recommend its use for cellulose 
acetate plastic panel mountings. It eliminates the 
drilling of bolt holes, and the attendant difficulties of 
locating them properly. Replacements are easier to 

Depth of channel is determined by taking into con- 
sideration the maximum possible expansion and 
contraction of the Lumarith panel, and the channel 
support depth required under all atmospheric condi- 
tions. Spacer thickness, which is important, is gauged 


so as to insure a firm grip of the panel and yet per- 
mit expansion and contraction movement. 

Tlw Technical Service Department of Celanese is 
ready at all times to give assistance to manufacturers on 
the subject of plastics — either molded or sheets, rods, 
tubes, films or foils. You'll want, of course, a copy of the 
second edition of the Lumarith Mounting Book. Let us 
know where to send it. Celanese Celluloid Corporation, 
The First Name in Plastics, a division of Celanese 
Corporation of America, 180 Madison Avenue, New 
York City 16. 
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OWES ITS OWN ABILITY TO FLY 



HAND BOOK 
OF SPECIAL STEELS 


WITHOUT special alloy steels, 
no modern bomber would fly 
... in fact, there are more of these 
materials in the big planes than any 
other single ingredient, a fact not 
so commonly understood. 

Many of these special steels — 
electrical, corrosion and heat-re- 
sisting, valve and nitriding — first 
passed over the big breakdown 
mills in Allegheny Ludlum plants. 
Even more particularly, many of 
them were developments of our 
own research, and all of them are 
raw materials of the greatest portent 
for the future. 

Special steels have eloquently 
demonstrated their ability to do for 

Allegheny Stainless also handled by all Ja 


a product — perhaps your product — 
what ordinary materials cannot do. 
Let our Technical Staff help you 
to fit these tailor-made steels to 
your needs. 



fietjheny 

STEEL CORPORATION 
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ANGIER CORPORATION 

CORROSION PREVENTIVE A N D W A T E R P R 0 0 F P A P E R S 

FRAMINGHAM, MASSACHUSETTS 
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GIVES ARTIFICIAL RESPIRATION TO STEEL 

' . . kills corrosion 


Who would have thought it — highly finished 
steel needing to breathe! 


But it does. At any rate, that's the theory of 
Angier Protective Engineers and other competent 
packing authorities. Experiments have found a way 
to let packaged steel breathe, and many tests 
have demonstrated that breathing, as permitted by 
INDUWRAP. is an effective first-aid against the 
contamination of steel by corrosion. 


Let's see how Mr. Moisture makes it work: 
Under a tight-fitting flat wrap, Mr. Moisture is 
squashed against the steel surface — trapped there 
on a spot where the protective oil film may be 
broken. Corrosion starts its deadly work. 

But note how different it is when the wrapper is 
creped — when it S-T-R-E-T-C-H-E-S. In the little 
air channels between points where it touches the 
steel, Mr. Moisture finds elbow room to wiggle out — 
evaporate from his prison, leaving the broken "spot" 
in the oil film protected by the A-25 infusing com- 
pound in the INDUWRAP wrapper. 


"What is the source of this moisture?" you may 
ask. Well, it may fight its way out of pores in the 
metal, or come from solvents in the oil compound 
which the metal is slushed. It may make its 
unwelcome appearance from many places, and it 
does. INDUWRAP — creped and with its corro- 
sion inhibitive metal-contacting surface — is 
safe insurance against this trouble-maker. 


Then there are other decided advantages in 
using a creped. resilient wrapper. It is flexible 
and conforms neatly to the protruding parts of 
odd-shaped articles, without puncturing or tear- 
ing. And it helps to cushion the shocks of travel. 
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Desit/ned for the Production Line 

CP Universal Electric Tools are built to "take 
it" — with powerful, high torque trouble-free 
motors. "Straight-Line Airflow" ventilation 
makes the motors particularly cool running. 

Heat treated helical gears and ball bearings 
throughout make CP Universal Electric Tools 
silent as well as enduring. Every feature of 
their design is calculated to meet long con- 
tinuous service — truly production line tools. 


The drill illustrated is the CP No. 806 "Midget 
—ideal for close quarter drilling jobs up to /*". 




Chicago Pneumatic 

T0 0 L S COMPANY 


AIR COMPRESSORS 
VACUUM PUMPS 
, D 'fSll INGINFS 
^AVIATION ACCESSORII 
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THE LOUIS 


CO., MILWAUKEE 7. WIS. 




Our Obligation To Industry 

As a manufacturer of electric motors, we feel that 
we have a unique obligation to industry, for it is 
industry that creates our market for us. Our motors 
by themselves can’t turn metal, process materials, 
nor drill oil wells, but properly applied to your 
equipment they can do all these things and many 
more. 

For years it has been our privilege to sit in with many 
of our friends on their initial discussions for design- 
ing devices to increase production. We have truly 
acted as their confidential electrical consultants. 

In such circumstances, our obligation is clear. We 
must do more than design and apply motors for 
maximum results at minimum cost. Above all, we 
must and do treat with utmost confidence the 
information gained through being in on the original 
development. At all times we must and do remember 
that companies who have sought our advice are 
developing business for us. The best interests of such 
customer friends are our paramount responsibility. 

You can place your electric motor development 
problems ivith our engineers in complete confidence 
— your inquiry is invited. 

THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 





for every hand tool operation . . . Snap-ons de- 
liver it . . . with less effort, greater accuracy and utmost safety! In hundreds 
of plants engaged in critical war production, Snap-ons are standard tool 
equipment ... the choice of better mechanics throughout industry. 3,000 
modern Snap-on too'ls* provide a wide selection for production, assembly 
and maintenance operation. Snap-on offers direct-to-user tool service through 
37 factory branches in key production centers. Write for catalog! 




woo/s 




Cf Of0frn 


e *Hfc// A 


N/cs 


SNAP-ON TOOLS CORPORATION • 8020-E 28th Avenue • Kenosha, Wisconsin 
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New model 911 South Wind for ram-air operation. Only a little larger 
than an ordinary wastebasket and weighing but 21 pounds, this South 
Wind delivers up to 250,000 Btu/hr., depending on operating air supply. 


Auxiliary blower fan can be used instead of ram-air, making heater 
suitable for wide range of uses. Blower shown attached to heater 
here weighs only 9 pounds and gives heat output of 100,000 Btu/hr. 
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/-pirns NEW South Wind 







-i- aircraft heater model 







911— specially developed for airplane needs— weighs only 

a 






21 pounds, complete with electric fuel shut-off and high- 

I 






low valves. And it delivers up to 250,000 Btu/hr., depend- 
ent on installation conditions ! Not engine connected ! 

In exhaustive tests, this heater has started and operated 
satisfactorily in temperatures as low as — 61 °F., and at 
barometric pressures equivalent to 30,000 ft. altitude. 

I 








- 






The remarkable ratio of output to weight and size is 
the result of two Stewart-Warner engineering develop- 
ments . . . the "accelerating flow” spiral design with its 
increased compactness and greater heat-transfer efficiency 
. . . and a highly developed, high-efficiency burner capable 
of starting and operating over a wide range of fuel-air 
ratios, air rates and inlet air temperatures. 

In anti-icing uses, particularly, this burner tolerance 
is important, since in most installations it eliminates 
need for a combustion air regulator valve which would be 
likely to ice up and render the heater inoperative. 

As shown in the accompanying chart, heat output 
normally varies with pressure of the ram-air supply. Light- 
weight controls are available which provide constant out- 
let air temperature over a wide range of air flow rates. 




Sou# M/hul -f-feaZ&u) 

HEATER DIVISION, STEWART-WARNER CORPORATION, CHICAGO 14, ILLINOIS 

West Coast Office: Stewart-Warner Aircraft Heater Engineering and Service, 
1273 Westwood Blvd., West Los Angeles, California 
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MESH THE HEMISPHERES 


With the world's remotest village but 
60 hours from your local airport, the 
hemispheres today are in closer touch 
than were many States before the air- 
plane was born. And Wolf's Head is proud 
to have had prominent part in helping 
aviation thus conquer space and time. 

Ever since World War I, leading air- 
plane engine makers have consistently 
used Wolf's Head Oil for their critical 
test and breaking-in runs. During the 


past 15 years, Pan American World Air- 
ways has flown more than a BILLION 
passenger-miles on Wolf's Head. And 
Wolf's Head has been shipped around the 
world for use in United Nations' planes. 

As aviation continues to advance. 
Wolf's Head will match the designers' 
strides with this 100% Pennsylvania oil— 
the "Finest of the Fine." Wolf's Head Oil 
Refining Company, Inc., Oil City, Pa. — 
New York 10, N. Y. 


WOLF’S HEAD 


100% PENNSYLVANIA 

AVIATION OIL 
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BLUEPRINT FOR YOUR 
WRENCH FUTURE... 



THUMB RELEASE BUTTON 
TO DISENGAGE PLUNGER 


LOCK-ON PLUNGER 
HOLDS SOCKET 


SPRING PUSHES LOCK-ON 
* PLUNGER INTO SOCKET 


blackhawk's patented 

THUMB RELEASE 
LOCK-ON FEATURE 


BLACKHAWK 


Enjoy Socket Wrenches with 
Thumb-Release LOCK-ON 

. . . at *to extna <Mtf 


Get the most for your wrench money! Blackhawk Socket 
Wrenches give you the most — and it only takes a minute to see 
why. There’s patented "Lock-On”, for example ... it keeps 
sockets from falling off into oil pans, hot machinery and 
cramped quarters. Also "Gripline” handle design . . . wipes 
clean and free from dirt — no ugly, uncomfortable cross- 
knurls. Blackhawk gives you the steel, the clean broaching, 
the balance, the extra utility and the lightweight — all of 
which make you a better workman and "King of the Shop”! 

Buy Blackha wk Wrenches from your jobber. 

A Product ot BLACKHAWK MFG. COMPANY, D. P i.W2is4. Milwaukee 1, Wis. 





Gasoline Injection 


MORE POWER 
FOR THE WORLD OF 
TODAY AND TOMORROW 

In 1944 gasoline engines enter a new phase 

Bosch Gasoline Injection. You will hear of 
it again and again as we progress through 
Victory to the world of tomorrow. 

WHAT IT IS . . . Briefly — an entirely new 
and different way of supplying fuel to the 
cylinders of a gasoline engine. 

Important? Yes! Leading engineers knew 
that it was but a matter of time before a 
better fuel distribution system would become 
a practical reality — a system that would in- 
crease efficiency and bring extra safety. 

There was a clue! Diesel engines, in their 
specialized way, offered high efficiency, re- 
sponsiveness, safety. Would the Diesel 


method of injecting fuel directly into the 
cylinders be practicable for gasoline engines? 

American Bosch knew gasoline engines 
from yeats of experience in building ignition 
equipment. American Bosch knew Diesels. 
They had engineered and built Fuel Injection 
Equipment for the American Diesel industry 
from the inception of high-speed engines. 

So American Bosch engineers co-otdinated 
theit own fund of gasoline and Diesel engine 
knowledge with that of forward-looking 
engine builders. Test installations followed. 
The)' proved a success. Gasoline Injection is 
today a reality. 

WHAT IT DOES . . . Greater, Smoother Power. 
Now, the fuel is delivered uniformly to every 
cylinder. The result — all cylinders "pull" to- 
gether in perfect harmony. And because the 
fiiel is vaporized mechanically, all fuels, even 


lower grades, burn more efficiently, deliver 
a greater percentage of their potential power 
in the form of useful energy. 

Greater Responsiveness. The engine responds 
without time lag, accelerates smoothly and 
performs more surely under any and all con- 
ditions. 

Safety from the fire hazard of an explosive 
mixture in the induction system. Backfires 
become harmless — because all combustible 
mixtures are confined within the engine 
cylinders. 

It's here — Gasoline Injection. Its benefits 
will be yours — for convenience, economy 
and pleasure — after Victory. 


American Bosch Corporation 
Springfield, Massachusetts 


American Bosch 


PIONEER BUILDERS OF GASOLINE INJECTION IN AMERICA 
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LOST. a. and found 


For many an Air Transport Command Flyer 
— -the few moments before “ditching” may 
very well be the most precious moments in 
the lives of the crew. For those are the 
moments in which “Sparks” can radio his 
position to a rescue ship. 

• Ferrying airplanes, as well as fighting 
them, has been made less hazardous by this 
network of radio intercommunication that 
runs from plane to plane, from plane to base 
— and so virtually around the world. 

• But what, besides radio, makes aircraft 
radio intercommunication possible? The 
shielding of the ignition system to prevent in- 
terference by high tension ignition currents. 

• The role of the Titeflex ignition harness 
in this work is universally known. It is per- 
haps not quite as universally known that 


Titeflex Radio Shielded Ignition Harnesses 
are standard equipment on the majority of 
American war planes. This may very well be 
attributed to Titeflex rigid standards of de- 
sign, manufacture, and inspection. But for 
Titeflex it is merely an inspiration to more 
and more research. 

• When the “super-planes” will write the 
final chapters in the war and give way to 
the commercial planes that will write the 
first chapters in the. peace, Titeflex hopes 
to play its part. 

• If you have any engineering problems 
involving either, you are invited to consult 
the Titeflex research staff now. 

Titeflex, Inc. 

510 Frelinghuysen Avenue, 

Newark 5, New Jersey. 
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Long before Pearl Harbor . . . FEDERAL 
control bearings were approved and 
adopted by aeronautical engineers and 
manufacturers. 


Today, these fine ball bearings 
famous for QUALITY . . . serve th. 
forces of the United States in ev 
of the war. 


78 
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S. BOLTS! 


requiring them, Thomp- 
son is now able to turn its facilities to the 
quantity production of internal wrench- 
ing head National Aircraft Standard Bolts, 
complete range of s 


With years of experience in producing bolts to the 
established, and with exclusive and better manufacturing methods now available, 
Thompson is ready to meet your N.A.S. bolt requirements. Write— today— outlining 
your particular bolt needs. Thompson Products, Inc., WEST COAST PLANT, Bell, Calif. 


T HE same exclusive Thom 
methods used in production of 
ultra-high quality, more expensive 
special bolts will be used in manu- 
facturing the N.A.S. types. These 
methods are producing preci 
high-strength bolts that are i 
matched by anything similar in 1 
field . . . that are used for vital jc 
on aircraft where no other bolt c 
meet the stress demands. 
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Hauls Light Planes ... Does Many 
other kinds of Maintenance Jobs 
The Ford-Ferguson Tractor hauls light planes 
to relieve heavy-duty units during traffic 
peaks. This tractor with attachments does a 
variety of airport maintenance jobs. Write 
for further particulars. 
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Yes, driving a post-war family airpls 
will be as easy and carefree as drivinf 

Stewart -Warner instruments, simple a 
accurate, will tell them all they need 



boats and industrial engines of every type. 

To this “know-how" will be added new 
knowledge gained in war. This will result 
in simple, accurate panels of instruments 
that will do the job. 

Warner cooperation with the aviation in- 
flying for everybody.” 


INSTRUMENTS BY 

STEWART-WARNER CORPORATIO 


00 STEWART 
. WARNER 


1 
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WOLF PACKS BEWARE/ 
IT'S THE MARTIN MARINER 


Contrary to its peaceful name, the Martin Mariner is 
one of the Navy's most deadly air weapons. Loaded with 
bombs, depth charges, or mines it can play havoc with 
the enemy's shore installations and shipping. The Nazis 
may not know what hit them, but the records show that 
many a U-boat has been made into mince-meat by this 
patrol bomber. 

Helping to operate its armament-stuffed turrets, its 
dual dihedral tail controls, and, in fact, contributing to al- 
most every operation of this airplane are laminated plastic 
pares, fabricated by Taylor in the industry's most modern 
plant where quality-control and mass production combine 


to meet the exacting needs of today's aviation industry. 
Our engineers are ready now to discuss the many and 
varied ways in which Taylor Phenol Fibre and Vulcanized 
Fibre can help the 


L &MlNATEDl 
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TAYLOR FIBRE COMPANY 


NORRISTOWN, PENNSYLVANIA • OFflCES IN PRINCIPAL CITIES • PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST.. LOS ANGELES 
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approaching Gage Block Precision ! 



Romeo Wgv'elopments in aircraft ring production insures Parallelism 
along wtm flatness and micro finish that meet the most exacting speci- 
fications for military aircraft piston rings. A railroad track is a good 
examplq of Practical parallelism but Ramco Rings are produced with 
parallej toUjrances approaching gage block precision. 

If you ha some post-war plans in the making that call for the use 
of Piston Rings, write us about our products, facilities and engineering 
4el. Address your inquiry to General Offices, Ramsey Accessories 
|. Corp., 3706 Forest Park Blvd., St. Louis 8, Mo. 

Mo® C%i® [Uyp 


AIRCRAFT PISTON RINGS 
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Veteran in 
Search of a 
Peacetime Future 


T HIS veteran knows of no job to come back 
to after the war. 

It was born of war necessity — built to per- 
form a strategic purpose new in the history 
of aircraft 

The requirements were an engineering chal- 
lenge. It had to be strong to do its heavy 
work. Yet it had to be light and fit in the 
small space available. 

That is why even optimists doubted such a 

device could be built 

But here it is: The Lear Actuator. 

J. odotaW— 

airplane storage battery. 

fighting ships of Unde n il II A. 
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cise skill they use 


Severance new tool craftsmen regrind worn tools with the same pre- 

9 ) 

' making new tools. They give 
each flute the pitch and depth required to elim- 

inate chatter. .They carefully grind each tooth so your 
renewed tools take deep sharp bites like a r 


heat treat 


tool is given the Severite 


that increases tooth 


Severance Cutter. Each 


process 


ens cutting life 


hardness and length- 
3 to 5 times. It will pay 
you to send your worn and dull 
cutters (hand ground, mill or chisel cut) 
to Severance for a factory 'v^^^j^ regrind job. 


Midget Milling Cutters • Precision Regrinding 


SEVERANCE TOOL INDUSTRIES INC., SAGINAW, MICHIGAN • PUNTS IN LONG ISLAND CITY 1, NEW YORK: DETROIT 2. MICHIGAN: FORT 
WAYNE, INDIANA; CHICAGO 6. ILLINOIS; AND LOS ANGELES 21, CALIFORNIA. IN CANADA: SO FRONT STREET WEST. TORONTO. ONTARIO. 
AVIATION, May, IBM 85 



we 


I Electric relays undergo insulation break- 
down tests under extremely high voltage. 
From long study of such tests, Automatic 
Electric engineers have developed effective 
safeguards against high potentials in actual 


When war uses of electrical control equipment 
focused attention on the need for improved 
insulation. Automatic Electric engineers were 
well prepared. For insulation technique is a 
factor in relay design to which they had 
already given long study. Today, improved 
methods to meet wartime needs have not only 
improved the performance of war equipment, 
but also will add to dependability of peace- 
time designs. 

Similar studies are constantly being made of 
spring design, contact materials and pressures, 
magnetic circuits, finishes and coil designs. 
The resulting experience is one basic reason 
why Automatic Electric relays perform so de- 
pendably under tough conditions. 

You can take advantage of this background 
by calling in the Automatic Electric field engi- 
neer. A specialist in electrical control, he 
works daily with designers of war products, 
and will be glad to work with you in selecting 
the apparatus best suited to your needs. 


86 


AVIATION, May, 1944 



A 

Give your gears these 


long-life guarantees 



TURN PAGE 



WHAT IS FLYING HORSEPOWER "? 



ANSWER 


The new super fuel power ingredients 
that tremendously increase the power of American planes 
— the result of Socony-Vacuum’s eleven years of research — 
$90,000,000 investment in new refining facilities— the great- 
est Catalytic Cracking development program in the world. 




More Power for America’s 
Wings, Now and After Victory 


NEW MOBILOIL AERO 
TO MATCH! 



FLYING HORSEPOWER 


u Mobilgas for 
Aircraft Use! 






FACTS ABOUT S/V MOSILGREASE LO-HI 


Special Grease Works 
In Temperature Range 
From -7T to +250° F. 

O N SCORCHING desert runways or 
high in the sub-stratosphere cold, 
this special S/V Mobilgrease Lo-Hi 
stays on the job. It’s designed to pro- 
tect aircraft gears through all the ex- 
tremes of temperature encountered in 
modern flight. It stands up under cold 
as low as -70° F., and heat as high as 
+250° F. 


S/V MOBILGREASE LO-HI 
USED IN: 

J Wing Flap Motors 
J Landing Wheel Motors 
J Bomb Bay Door Motors 
J Plane Control Mechanisms 


SOCONY-VACUUM OFFERS A COMPLETE LINE OF: 


Aviation Greases 

Specially designed greases for high 
temperatures, low temperatures. 


Aviation " Specialty " Oils 

Special oils and fluids for instru- 
ments, low- temperature oils, hy- 
draulic oils, general lubricating oils. 


SOCONY-VACUUM OIL CO., INC. 


AVIATION DIVISION 


26 Broadway 
New York, N. Y. 



iny-Vacuum is backed by 




ADVANCES IN CECOSTAMPING TECHNIQUE 


Wtarting as an improvement on the old rope-drop hammer method of 
forming sheet metal parts, the Cecostamp has opened up entirely new 
possibilities in the production of light weight, high strength sheet metal 
parts of stainless steel and aluminum alloys. In the aircraft production 
field in particular, many spectacular and significant advances have been 
made — advances that are continually pushing the limitations of this 
versatile machine farther ahead. A great many of these jobs have been 
analyzed and details will be sent to interested-engineers, designers 
and production men. 

CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 



DATA ON PHOTOGRAPH 

The two parts shown next to the 
96" x 60" Cecostamp are the 
first and finished stages of a 24 
SOAL doubler for a large cargo 
plane door. Note that in the first 
stage the material is allowed to 
flow into the central depression so 
that it will be there when the 
outer edge is pushed down in the 
final stage. If this were atletnpted 
in one stage, the outer edge would 
act as a lock to prevent the center 
material from going down and 
would therefore break before fully 
formed. The die shown in the 
Cecostamp is the finishing die. 
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Only ADEL offers two sources of line support clips and 
blocks— two plants with one high standard of quality. 
Duplicate tooling and production facilities under the same 
management and responsibility at Huntington, W. Va. 
and Burbank, Calif, to save shipping time and expense 
and render quicker service to both Eastern and Western 
customers. Many other reasons to specify ADEL : ( 1 ) Great- 
est variety (2) Service-tested quality (3) Competitive prices 
(4) Dependability of deliveries. Many types in stock ready 
for immediate shipment. For engineering recommenda- 
tions on correct support of all fuel, oil, hydraulic lines and 
electric conduits see nearest engineering service office. 


ADEL 

PRECISION PRODUCTS CORP. 

"SuiioKi. (^aU^OIKiA 

TV. T/a. 

Engineering Service Offices: 
Seattle, Washington; Detroit 
Michigan; Hagerstown, Md. 


FOR WAR (AND PEACE) BUY BONDS 
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WORTHINGTON 

AIRFIELD 

"GRASS BLITZER 

Cuts faster 

cuts more acreage per day! 

Speed is of vital importance to all military operations. The Worth- 
ington "Grass Blitzer" is playing its part in the vast, coordinated 
effort of the United Nations by keeping the Allied airfields in 
fighting trim — to "keep ’em flying.” 

Just as speed is a "must" to the fighters and bombers that take 
off and land from these airfields, so is speed necessary in mowing 
grass and weeds. The "Grass Blitzer” does the job three times faster 
than any other mower now available. No wonder it is the only gang 
mower being purchased today for use on our armed forces’ airfields! 

In one 8-hour day the "Grass Blitzer,” operated by one man and 
cutting a wide 21.1 foot swath, mows an average of 300 acres! 
"Grass Blitzer" cut turf assures safe landing and take-off field con- 
ditions! The big 9-gang cutting combination can be used efficiently 
with any tractor or truck available on any airfield . . . even a jeep! 

We’re proud to be doing our part as a member 
of the air force "ground crew." We're grateful for 
the 30 years’ experience in turf mowing and 
maintenance that prepared our organization to 
produce the "Grass Blitzer." 
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Down-to-Earth Testing 
of High-Flying Motors 

Electric motors for combat aircraft must be able to “take it” in 
an extreme range of atmospheric conditions. The stratosphere 
chamber shown above is used for three main purposes: 

1 . To determine brush life and observe commutation under 
high altitude atmospheric conditions. 

2. To test the acceptability of ball-bearing and gear greases 
over a wide range of temperatures. 

3. To determine the effectiveness of grease seals at the low 
pressures and temperatures encountered at high altitudes. 

Full particulars of production, inspection and testing are given 
in a new booklet, “Emerson-Electric Aircraft Motors”. 



EMERSON-ELECTRIC AIRCRAFT 
MOTORS are made for gun turret 
drives, hydraulic units, fuel pumps, 


THE EMERSON ELECTRIC MANUFACTURING CO., ST. LOUIS 3, MO. 


munication systems — also with built- 
in gear and magnetic brake. 


EMERSON ELECTRIC 
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Water Buffalos” are tough on Tojoi 



WIRING HARNESSES 


BONDING JUMPERS 


CABLE ASSEMBLIES 

★ 

AIRCRAFT and RADIO 
CABLE PRODUCTS 


Through heavy seas and swirling surf, across scorching sands 
and through dangerous, dense jungles, Uncle Sam's "Water Buf- 
falos" are carrying our fighting men to Victory. 

Now that it can be told, we are proud to report that Whitaker sup- 
plies the cable assemblies and wiring harnesses for the LVT "Water 
Buffalos" built for our government by the Food Machinery Corp. 

The above is but one of many ways in which Whitaker works with 
other manufacturers in the production of war needs. Possessing a back- 
ground of 25 years' experience in the automotive, electrical and radio 
fields, Whitaker has the "know-how", skilled manpower, and ample 
plant facilities for a big volume of wartime and post-war production. 

We solicit your inquiries. Please mail a wiring diagram or blue- 
print of the assembly required . . .Whitaker Battery Supply Company, 
Kansas City, Mo., St. Joseph, Mo., Philadelphia, Pa., and Oakland, Cal. 


WHITAKER 
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Wartime leadership of Berry Brothers’ 
Aviation and Industrial Finishes will con- 
tinue into peacetime production. Whether 
it be finishing materials for the newest 
rocket plane, on which Berryloid Aviation 


Finishes are now used, or materials for the 
newest postwar heating unit, you will find 
definite, demonstrable superiority in Berry 
Brothers’ Finishes. Let us help you with 
your postwar finishing problems. 



B E R R Y L 0 I tP* 

AIRCRAFT FINISHES 


THIS 



FOR “HOT SHIPS”... 




W HEN aviation cadets begin 
simulated combat work, prac- 
tice cross-country and tight-formation 
flying and learn how to land on small 
fields in these advanced trainers, plane 
controls really come in for a beating. 

Controls must function not only as 
perfectly and sensitively as in the finest 
combat planes but they must have an 
extra margin of strength to take the 
punishment a heavy, un- 
accustomed hand on the 
stick can deal out. 


That’s why American Tiger Brand 
Control Cables are used in these fa- 
mous trainers. 

With ample strength to handle maxi- 
mum loads, these high-quality cables 
combine lightness, minimum stretch, 
excellent flexibility and superior resist- 
ance to fatigue, wear and corrosion. 
They are of Excellay Preformed con- 
struction which further assures flawless 
performance. You’ll find them used in 
America’s most famous combat and 
commercial planes. 


AMERICAN STEEL & WIRE COMPANY 

Cleveland, Chicago and New York 

COLUMBIA STEEL COMPANY 


UNITED STATES STEEL 
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North American Mustangs are equipped with 

WITTEK Aviation HOSE CLAMPS 



These fast, high altitude North American P-51 
Mustangs— among the top-flight fighters of the 
U. S. Air Forces — are equipped with Wittek 
Aviation Hose Clamps. The dependability of 
Wittek Hose Clamps, long accepted by the avia- 
tion and automotive industries, is now being 
proven in actual service with the armed forces 
of the United Nations. Wittek Manufacturing 
Co., Chicago 23, Illinois. 


War Bonds for Victory 

—Boy MORE in '44! 


wwl 1 1 
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• Whether it’s hand emergency fuel pumps, vacuum instrument pumps, 
high altitude pumps, or disposable booster pumps for auxiliary tanks, there 
is no substitute for DEPENDABILITY. Since the first globe-circling flights 
with ROMEC pumps, no name has enjoyed a finer reputation for reliability. 

ROMEC PUMP COMPANY • ELYRIA, OHIQ, U . S . A . 




First in Dependability 

(rm&r 
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R ANSOME pavers built Ameri- 
can highways. Now they are 
rushing airports along our battle 

Every hour of construction time 
they can save gives that much 
advantage to our fighting airmen. 
Paving is a shattering job. And 
it used to be accepted that fre- 
quent take-ups and tightening 
were part of paver maintenance. 
But no more! Not since Ransome 
began using Elastic Stop Nuts — 
the nuts that stay put. 

Now the paver keeps on the go 
longer, and our planes fight 
sooner. 

The reason Elastic Stop Nuts 


ELASTIC STOP NUTS HELP 
BIG, BUSY RANSOME PAVERS 
DO MANY VITAL WAR JOBS 

lough, grueling work, especially on twenty- 

Ransome Pavers have been called upon in 
the construction of airport runways since 
the war started. All told, there are about 
1 £00 Elastic Stop Nuts used on every 
Ransome Paver we build. By substituting 
Elastic Stop Nuts for the ordinary kind , 
we are helping the Ransome Paver owner 
minimise his maintenance job because the 

of labor to take up slack. Elastic Stop Nuts 
also simplify our shop assembly job. They 
are a further contribution to the improve- 
ment of our paver, which is our constant 
goal. 1 * 

Chief Engineer 

RANSOME MACHINERY CO.. DUNELLEN. N. J. 


hold tight in spite of 


collar in their tops. This snuggles 
close around the holt threads, 
grips them and prevents the nut 
from turning and loosening. 


Countless fastening problems lie 
ahead in the coming days of peace. 
Many of them will be solved suc- 
cessfully with Elastic Stop Nuts. 
Products will be safer, and longer- 
lasting. Production equipment 
will stay at work with less main- 
tenance. 


If you are faced with a fastening 
problem, feel free to call upon us. 
Our engineers will gladly help you 
solve it and suggest the proper 
Elastic Stop Nut. 
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Poor man’s 
power plant 



The Jacobs engine was designed and built 
primarily for the working pilot whose plane was 
his business,whose own resources were hisservice 
and maintenance departments. The engine was 
— and is — as simple, rugged, frill-free and 
accessible as any engine of its rating can be. It 
proved its values in the Depression years as a 
dependable power plant, capable of sustained, 
day in and day out operation with a minimum of 
care and low cost maintenance. In crop dusting, 
charter flights, passenger and mail transport, and 
in the Canadian bush, it won a reputation as the 
workhorse of the aviation field. 

When the war broke, the Jacobs engine was 
ready, reliable, proven. Selected for the twin- 
engine trainers that carry the fledgling pilot 
through the transition from single-motor to multi- 
motor ships, Jacobs engines make more take-offs, 


JACOBS 


spend more time at full throttle, than larger units 
in combat service. And despite student handling, 
the wear and tear of training, varied climate and 
field conditions, the Air Forces found 
that the 350-hour overhaul period ^ 
first established as regulation was 
unnecessary; later advanced the 
period to 700 hours; and lately j|§| 

has authorized 25% more time, 
with an additional 25% optional writh 
'engineering officers. 

Jacobs’ fine record in serving the Air 
Forces training program and the taxpayers well 
and cheaply is an indication of the capacities of 
these engines that will stand aviation and industry 
in good stead in the postwar period when costs 
will count as well as performance! . . . Inquiries 
are invited. Jacobs Aircraft Engine Co. 


• Pottstown, Pa. 
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It's giddy going — dropping these 
deadly tin fish that are helping 
sweep the Axis from the seas. 


ings. Success depends on the ca: 
ful handling of details like these. 


Wire does a big job in making that 
final split-second pay off in dividends 
for our side. Wire must play its 
part, faultlessly, so that engines 
may deliver their full power, mes- 
sages flash over the inter-com, in- 
struments give their precision read- 


A request on your letterhead will 
bring Form No. 838 covering low 
tension wire and cable and Form 
No. C-503 containing complete de- 
tails about Steelductor — 
the high tension wire fa- 
mous for better perform- 
ance and economy. 


THE ELECTRIC AUTO-LITE COMPANY 


BTiYiTTrifaii 

WIRE nd CABLE 


TUNE IN "EVERYTHING FOR THE BOYS" STARRING RONALD COLMAN — EVERY TUESDAY NIGHT — NBC NETWORK 
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Here's an excellent answer to the need 
of airports for highly-mobile fire- 
extinguishing equipment. Manned by 
asbestos-clad firemen and loaded with 
Kidde carbon dioxide extinguishers, 
this motorcycle "crash truck" can rush 
right up to crash fires and other blazes 
and snuff them out quickly under a 
blanket of carbon dioxide gas. 

Kidde extinguishers are being 


mounted in many ingenious ways to 
make their fast fire-killing effect fully 
available to air fields. They’re carried 
on large emergency trucks, two-wheeled 
trailers, jeeps — even on "scooters.” 

If you have a fire protection problem 
— in the air or on the ground — the wide 
experience of Walter Kidde & Com- 
pany in this field will be helpful in find- 
ing the best solution. Just drop us aline! 



WALTER KIDDE & COMPANY, INC., S16 MAIN STREET, BELLEVILLE.,N. 1. 
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STROMBERG* 

INJECTION CARBURETOR 

The Stromberg Aircraft Car- 
buretor is an important mem- 
ber of "The Invisible Crew". . . 
precision instruments and con- 
trols, which more than 30 Ben- 
dix plants from coost to coast 
are speeding to our fighting 


Demands Dependable Carburetion 

On the Lancasters, Mosquitoes, and other bombers of the Royal Air 
Force that have blasted Germany by night — and on the Flying 
Fortresses and Liberators of the American 8th Air Force that have 
unceasingly attacked German targets by day — Stromberg* Injec- 
tion Carburetors provide unfailing power flow regardless of flying 
conditions. The efficiency of these carburetors in maintaining the 
right air and fuel mixture conserves gasoline and constantly lengthens 
the range of bombing missions. Stromberg injection carburetion 
improves the performance also of fighters, trainers and transports. 

BENDIX PRODUCTS DIVISION 
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Invasion and the 
Final Challenge 


The idea that our national security some 
day would depend upon the successful in- 
vasion of continental Europe by our armed 
forces was inconceivable to the average 
American but a few short years ago. Yet, 
today our whole strength is assembled to 
that very action and for assuring a sound 
and permanent peace. 

America became great without aggres- 
sion . . . without tyranny. Our greatness has 
been achieved without destroying others . . . 
ours is a history of unprecedented indus- 
trial progress, of development of our own 
resources and reliance on our own efforts. 

Aggression is foreign to American phi- 
losophy. Yet, today we find ourselves faced 
with the choice of destroying or being de- 
stroyed. Today we are confronted by the 
hard fact that the kind of peace which we 
all so fervently desire can be achieved only 
by crushing autocracy and by removing 
the causes of aggression. 

We are now engaged in the accomplish- 
ment of the first objective. Since Pearl 
Harbor a complacent, peace-loving Amer- 
ica— the largest of the “soft” and “de- 
cadent” democracies— has grown strong 
and tough. Out of the inherent virility of 


a free people we have moulded the might- 
iest force for invasion and attack that the 
world has ever seen. 

We have reached our peak rates of war 
production. We are producing as much 
war equipment as all the rest of the world 
combined. 

History will record our industrial mo- 
bilization as a phenomenal achievement. 

The battle of production has been won! 

The full might of our armed forces and 
those of our allies unleashed against the 
Axis war machine will bring eventual vic- 
tory. Two and a half years of intensive 
preparation, backed by 1 68 years of growth 
as a free nation, has given us superiority 
over twenty years of painstaking prepara- 
tion by the totalitarian and militaristic 
countries with their enslaved peoples. 

Every American has contributed toward 
this powerful offensive. Our manufactur- 
ers and business leaders have exerted their 
fullest efforts. Our industries have mobi- 
lized their tremendous resources— tapped 
to the fullest degree their inventive and 
productive genius. The men and women 
in the factories, on the farms, and in the 
mills and mines have played a magnificent 


part in the tremendous production pro- 
gram. Citizens all are making their con- 
tribution to the armed victory that lies 
ahead 

We have demonstrated that a free peo- 
ple under a free enterprise economy can 
unite in a common purpose. 

When the war is won, we shall be faced 
by our second objective . . . removing the 
causes of aggression. This is a social chal- 
lenge. A challenge to those who would 
sacrifice our democratic way of life for 
personal gains or foreign ideologies. 

The best insurance for the continuance 
of our democracy is a successful democ- 
racy. That means a dynamic and not a 
static democracy. All of us who want to 
preserve the ideals that have made Amer- 
ica . . . and that includes all but a handful 
of extremists . . . must determine to find 
the policies and programs which will per- 
mit us to make the most of the abundance 
nature has provided for us. 

To achieve this end we must recognize 
the fact that we are but a wheel in the 
machinery of world economy. A wheel 
that must drive or be driven. A wheel that 
must mesh smoothly with the many other 
wheels or be stripped of its cogs. 

We are the only nation on earth free 
enough and strong enough to shape the 
mould of its own destiny. We can be ham- 
pered by nothing but our own confusion. 


The mind and the heart of all America 
today brood over the shores of Britain and 
watch over the narrow waters that wash 
the beaches of the Continent. And the 
prayers of all America go with each of 
those who embark upon that epic passage. 

Those of us at home who are producing 
the fighting tools and who are so earnestly 
concerned with the problems that will 
face a postwar America, should see now, 
even if we may never have seen it before, 
that all our plans will be worth just exactly 
what the men and women who make that 
passage are prepared, competent, and in- 
spired by their leadership to make them 
worth. 

For those men and women are America! 

They have gone out from rich homes 
and poor homes alike, from farms and fac- 
tories, from schools and churches, from 
mines and ranches, from offices and studi- 
os, to take their places in the battle line. 
They are a cross-section of the America 
that is to be. 

Whoever may draw the plans for that 
America, it is those men and women who 
will make the plans good. Invasion is their 
first step toward that end. May their work 
be speedily done, and may our plans be 
worthy of that work. 


President, McGraw-Hill Publishing Company, Inc. 
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THE CRITICS STAND REFUTED 

And Sound Engineering 
Will Keep Them That Way 


I N October 1942 it became urgently necessary 
to devote these columns to a severe indictment 
of the critics of American combat aircraft. A 
procession of insidious Congressmen and column- 
ists had been playing the age-old game of promoting 
themselves at the expense of aviation. 

Our righteous indignation was not prompted 
primarily by a desire to defend the aircraft indus- 
try, even though it should have been defended if 
the nation was to be defended. It was prompted by 
the shocking realization that armchair strategists 
and overnight experts were incalculably damaging 
morale of the young men going out to fight our 

The war had torn these youths away from foot- 
ball teams or varsity crews for rapid transformation 
into legal killers and they were flying out to war 
with deep-rooted reservations about the quality of 
their weapons compared with those they were to 
meet in battle. Most of the newspapers of the na- 
tion and many of the sounder columnists cooperated 
with us splendidly in helping to spread the truth 
about our airplanes. 

W E began by telling the story of a typical 
young pilot who came into our office for re- 
assurance, a new pair of wings on his breast and a 
troubled look on his face. Time passed, then a few 
weeks ago this same young man returned to us after 
more than a year of action in a war theater where 
quarter is neither asked nor given. This time he was 
wearing a campaign ribbon with two stars, an Air 
Medal ribbon, a Distinguished Flying Cross ribbon, 
and a Presidential Citation ribbon with one cluster, 
a second to be added soon. Flying in one of the 
most-maligned fighter aircraft of the war, he had 
succeeded in completing nearly 100 combat mis- 
sions. His group had scored over 400 victories at an 
established ratio of better than 30 to 1 over the 
enemy. His squadron had lost but seven pilots in 
nearly two years of combat. Quite a record for 
“no-account” and "obsolete” airplanes! 

This brilliant performance of American pilots 
and planes is not an isolated case. On all the fighting 


fronts our men and planes are proving irrefutably 
that each of them is more than equal in courage and 
quality to many of those of our enemies. Truly we 
have no apologies to make for any of our flying 
equipment. 

B ut this is neither the time nor the place for 
resting upon our hard-won laurels. Let us re- 
member that our enemies have brains, too, and that 
they are not sitting idly by waiting for us to design 
new and even better planes. We should be neither 
surprised nor disconcerted if some of the brain chil- 
dren of Papa Heinkel, Willy Messerschmitt, or Herr 
H. Focke appear over the Western front in the form 
of new spring models. These ingenious minds have 
been working for quite a while and some results are 
about due. 

It may be that this will be the Nazis' last fling 
and we can look upon the battle to be enjoined with 
confidence that our own present and forthcoming 
equipment will prove superior to anything the 
enemy is likely to introduce. At the same time we 
feel certain that the test will tax both our ingenuity 
and design to the utmost and we fervently trust that 
allowance is being made for protracted effort. That 
allowance can only take the form of continued qual- 
itative superiority achieved through endless research 
and engineering development. 

We must remember that the Nazis elected to 
freeze design and to concentrate on numbers. This 
decision, which in effect was to divert their energies 
away from research and development, is one of the 
principal reasons for our standing on the threshold 
of victory — where the Nazis once stood. The posi- 
tion is reversed in some respects, hence we must take 
caution. Our enemies have gone back with much 
vigor to basic research. Whether at war or at peace, 
let us not relax — ever! 


(y Editor 
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HERE ARE YOUR MARKETS 


PART I— MIDDLE ATLANTIC, NEW ENGLAND, AND SOUTH ATLANTIC REGIONS 


By JOHN FOSTER, Jr., Aaoclole Editor, "Aviation" 

Presenting a comprehensive state-by-state and region-by-region 
survey — the first ever published tor the aviation industry— analyz- 
ing data for the determination of a sound distribution network. 


M erchandising its products has 
always been one of the toughest 
and, in many cases, most sorely 
neglected problems faced by the aircraft 
industry. 

In the not-too-profitable past, airplane 
distribution has too often been a hit or 
miss proposition; too often the distrib- 
utor-dealer set-ups, like Topsy, “jest 
growed." If production for private flying 
is to reach profitable proportions, the 
prime requisite is establishment of com- 
plete, well organized distribution organ- 
izations. “You gotta sell ’em if you want 


iking < 


achines. 


much 


In any attempt to set up such a dis- 
tribution organization, the first step is to 
gather and correlate information that 
will answer two principal questions : 
Who are the potential customers? And 
where are they? 


tlirei 


swer these and other vital questions — 
ormation which reveals, for example, 
it New York, Pennsylvania, and Cali- 
nia show up as the best individual 
craft market states, and that these 


: saliei 
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The information will be arranged to be 
of value not only to manufacturers but to 
those who would continue to be, or plan 
to become, aircraft or accessory and 
parts distributors or dealers. Thus, for 
each state and region there will be pre- 
sented the following data: 

1. Total family population. This 
measure of determining the number of 
potential customers is used largely be- 
cause the families are felt to comprise 
the greatest portion of the aircraft 
market and because in this classification 
usable statistics are readily available. 

2. The percentage of each state's and 
region's family population, each related to 
the United States as a whole. 

3. Percentage of state and regional 
buying income, each related to the 
country as a whole. Buying income, de- 
fined as “the available spendable money," 


facturers and their distributors will have 
to compete (against automobile, refrig- 
erator, boat, and all other manu- 
facturers). 

4. Percentage of United States retail 
sales, an added guide to the buying 
power and buying habits of each state and 

5. Number of passenger automobiles 
registered. This is a straight numerical 
rating, state by state, giving clues both 
to transportation needs and uses of buy- 
ing income. 

6. Number of passenger autos per 100 
families, on a state and regional-range 
basis. 

7. Number of aircraft registered— by 
state and region— as of Oct. 1, 1941, the 
latest available peacetime data. This, 
of course, is one of the best indices of past 
acceptance of private flying. 

8. Percentage of aircraft registrations, 
by state and region, each related to the 


9. Number of non-airline pilots regis- 
tered by state and region as of Oct. 1, 



plane utility— or lack of it— has always 
been one of the dominant factors in air- 
craft sales ; the number-of-airports figures 
serve not only as a measure of utility 
but also as a guide in picking distributor- 
dealer locations. 

11. Number of airports per 1,000 sq. 
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mi., an added guide for distributor-dealer 

12. Percentage of airports. Like other 
percentage figures, this relates the state 
and region to the country as a whole, for 
comp^rahve^purposes^s ^ wj „ also 

be measured by states so that a final 
market rating of Class A, B. C, D or E 
can be applied for comparative purposes. 
Similar measurements will be made for 
the regions, with the market ratings 
ranging from first to ninth in importance. 

Although the airplane tends to elimi- 
nate geographic and economic barriers 
common to other transportation forms, 
usable statistical' data is available by 
geographic measure — states and regions 
— thus the information must necessarily 
be presented on that basis. 

The regions employed in this study are 
those established by the Chamber of 
Commerce of the United States and have 
been most widely accepted in market 
studies. They are set up as follows : 

Neto England — embracing Maine, New 
Hampshire, Vermont, Massachusetts, 
Rhode Island, and Connecticut. 

Middle Atlantic— New York, New 
Jersey, and Pennsylvania. 

South Atlantic — Delaware, Maryland, 
Virginia, West Virginia, North and 
South Carolina, Georgia, and Florida. 

East North Central — Ohio, Indiana, 
Illinois, Michigan, and Wisconsin. 

West North Central— Minnesota, Iowa, 
Missouri, North and South Dakota, Ne- 
braska and Kansas. 

East South Central — Kentucky, Ten- 
nessee, Alabama, and Mississippi. 

West South Central — Arkansas, Okla- 
homa, Louisiana, and Texas. 

Mountain — Montana, Idaho, Wyom- 
ing, Colorado, New Mexico, Arizona, 
Utah, and Nevada. 

Pacific— California, Oregon, and Wash- 

Since, as noted, the airplane tends to 
eliminate geographic and economic bar- 
riers, there will naturally appear to be 
some overlapping of distribution areas 
between states and regions, but as the 
picture for the country as a complete 
unit takes shape, this apparent overlap- 
ping can be obviated. 

Middle Atlantic 

Because it includes two of the “hot- 
test” states marketwise, and has the No. 1 
rating, the Middle Atlantic region will 
be considered first. The data for its three 
states of New York, New Jersey, and 
Pennsylvania, taken "across the board," 
shape up as shown in Table I. 

The heavy concentration of population 
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in and adjacent to 
New York City a 
i large measure for 
tigh rating in the fami 
sory, as well as for 


area stands up well enough to make it 
compare favorably with other states as 
a potential aviation market. This is 
borne out by the index of transportation 
needs — passenger automobile ownership 
—in which New York state leads the 
nation with 2,286,382 cars. 

As to straight aircraft data, however, 
the Empire State drops off in two 
phases. Registrations of 1,676 aircraft 
— 7.2 percent of the nation’s total — put 
it in third place, following Pennsylvania 
and California, which “win” and “show” 
respectively. In number and percentage 
of airports — 130 and 4.6 New 
York compares well with at 
other states, but its 2.71 air- I' 
ports per 1,000 sq. mi. put it in 


basis of measurable data aloni 
New York can be considered 


location adj: 


products. Ir 


marketing 


of the national total, New Jer- 
sey accounts for 4.3 percent of 
the buying income and 4.14 
percent of the retail sales, and 
its ratio of passenger cars 
owned is about the same as 
that in New York. 

With aircraft registrations 
totaling 655, New Jersey has 
2.8 percent of the country’s 
planes owned; 2,281 non-air- 
line pilots give it a good rat- 
ing in this respect. With 59 
airports — well distributed over 
the state — New Jersey has 2 
percent of the nation's total, 
but with 7.84 ports per 1,000 
sq. mi. it has the best cover- 
age of any state in the union. 
Many protected harbors along 
the coast-line and good dis- 
tribution of usable lakes in 

section give New Jersey an 
excellent position for use of 
water-based craft over a large 


It should be noted that, 
despite the population concen- 
tration in and around New 
York City, just under one- 
fifth of the state’s airports are 
in that area. The city's most 
important commercial airport 
is, to all intents and purposes, 
closed to the average private 
flyer. This closing of large 
commercial airports to per- 
sonal flying is a factor which 
must be carefully studied and 
closely watched in other large 
centers, both today and as 
scheduled air transport opera- 

In considering New York 
state for distribution of avia- 
tion products, it should be re- 
membered that while much of 
the population and income are 
concentrated, the state also 
has a high percentage of rural 
families — families which often 
have surprisingly • large 


Based on the measurable 
data of family population, 
buying income, retail sales, 
automobile ownership, aircraft 
and pilot registrations, and 
airport facilities, New Jersey 
adds up to a Class A market, 

As previously indicated, 
Pennsylvania also measures 
out as a Class A market, for 
in practically every category 
it has a high rating. It en- 
compasses, for example, the 
third highest percentage of 
airports — 5.4 — in the country, 
being led only by California 
and Texas, which have 7.8 
and 7.7 percent, respectively. 
Moreover, Pennsylvania’s 3.44 
ports per 1,000 sq. mi. give 
it sixth place for the country 
by this measurement 


on better means of 
irtation. By the same 
much of New York 
population is used to 
iting. Although limited 
mall group of wealthy 


stage of development (before 
the war) in this area. 

While it is impossible to get 
accurately measurable data on 
water landing facilities, it 
must be remembered that 
New York has a large num- 
ber of lakes, well distributed 
over the entire state and us- 
able for eight to nine months 
of the year. While this might 
well be an added factor in con- 
sidering production of amphib- 
ious or float planes, it is not 
at this time believed that ac- 
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Geographic distribution of 
these Keystone State land- 
ing facilities is normal, fol- 
lowing closely the distribution 
of population, with airways 
generally in an east-west di- 
rection across the middle of 
the state. However, a dis- 
tributor-dealer set-up would 
undoubtedly be affected by 
the fact that the state is bi- 
sected in a northeast-south- 
west direction by the Alle- 
gheny Mountains and the fact 
that the northeast part of the 
state in the anthracite mining 
region, is likewise largely 
mountainous. Compared with 
New York and other states, 
Pennsylvania does not have a 
large number of water bodies 
suitable for amphibious or 
float plane operations. 

With a total family popula- 
tion of 2,516,423, this state has 
6.8 percent of the nation’s 
total, accounting for 7.94 per- 
cent of the buying income and 
7.74 percent of the retail sales. 

These factors, together with 
its consistently high aviation 
ratings, give Pennsylvania its 
Class A market rating. It's the 
third most important in the 
country. 

Considering the three states 
together as the Middle Atlan- 
tic Region, these guides de- 
velop the following facts: 

The combined family popu- 
lation of 7, 278,911 accounts for 
20.3 percent of the nation's 
total, giving a numerical an- 
swer to one of the main ques- 
tions: Where are the potential 
customers? The people in 
these states have over a quar- 
ter — 25.21 percent — of the na- 
tion's buying income and have 
accounted for 22.91 percent of 
the country's retail sales, 
helping to answer the ques- 
tion: Who are the prospects? 

A clue to transportation 
needs — or at least habit — is 
given by ownership of 4,943,- 
611 passenger automobiles, or an average 
of 68 per 100 families. This auto owner- 
ship is significant in view of the fact that 
distances between cities are not great 
and that other forms of transpor- 
tation are the most highly developed in 
the country. 

As to past aviation acceptance, the 
4,703 registered aircraft represent 20.2 
percent of the United States total, closely 
paralleling the ratio of family population. 
The 13,015 non-airline pilots, however, 
are a shade over 14.3 percent of those in 
the country, and the 344 airports com- 
prise 12 percent of all those available. 

Due in no small measure to New York’s 
large family population and buying 
power, Pennsylvania's high aviation-ac- 
ceptance rating, and New Jersey’s con- 
sistent comparative ratios, the Middle 
Atlantic Region ratings in the various 
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aircraft manufacturers, dis - 

shown for eastern portion of United States in this map covering 
New England, Middle and South Atlantic marketing regions. Here 
again, all three Middle Atlantic states are in two highest brackets, 
gland and South Atlantic states embrace three. 


while New Englt 


an adage that holds true in 
aviation distribution measure- 
ments just about as it recently 
has in politics. For, in ex- 
amining the New England 
Region — Maine, New Hamp- 
shire, Vermont, Massachusetts. 
Rhode Island, and Connecticut 
— market ratings from Class 
A to Class E appear, as 
shown in Table II. 

Maine’s family population 
of 218,968 makes up but 0.6 
percent of that of the United 
States, a ratio closely paral- 
leled by its 0.67 percent of 
the national buying income. On 
retail sales, however, the ratio 
climbs slightly, being 0.75 per- 
cent of the country’s total. 
T ranspor tation needs are 
clearly shown by the 149,378 
passenger autos owned, giving 
the state an average of 68 
cars per hundred families. 

ance, there are these indices: 
Maine's registration of air- 
craft on the last available date 
totaled 178, or 0.8 percent of 
the U. S. total, and 463 of the 
90,603 non-airline pilots in 
continental United States were 
registered in the state. This 
smaller-than-average number 
oi planes and pilots may be 

Maine’s 28 airports — 0.91 per 
1,000 sq. mi.— comprised ex- 
actly 1 percent of those in the 
country. 

The state's sparsencss of 
airports is clear evidence that 
aviation has not received the 
same attention as have other 
transport means in the course 
of the state officials’ excellent 
job of promoting Maine as a 
pleasure resort, and this same 
shortcoming is noted in many 
other states. While it is true 
that Maine's shoreline and 
comparatively large number 
of inland waters make the 




1 for v 


based aircraft, the weather 
arket criteria add up a most important must be considered, for utility of this 

the country as an aviation product type of craft may well be limited to spring, 

listribution area. summer, and fall months. Seasonal 

"As Maine goes, so goes the nation” is dealer and service operations, however. 


Table II — New England Reglor 


Percent U. sf^mying in- ^ 

Percent U. S. retaii safes. . .75 

... . .. M"i .. 

N‘o. aircraft registered . ^ 178 

Airportsper 1.666 sq. mi.. .91 

Percent airports^ 1 . 
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might prove profitable in a New England 
distributorship. 

Measured strictly on the basis of market 
criteria, however, Maine is ranked in 
Class E as an aviation merchandising 
area, standing in 42nd place among the 48 

New Hampshire, with a family popula- 
tion of 132, 936, or 0.4 percent of the U. S. 
total, has 0.32 percent of the buying in- 
come and does 0.38 percent of the retail 
sales. With 97,508 passenger cars owned 
within the state, it falls in the 73 cars-per- 
100-families bracket 

With but 87 aircraft registered, New 
Hampshire's percentage of the U.S. 
total stood at 0.4 percent, and non-airline 
pilots registered at the same time totaled 
365. The state’s 15 airports (1.66 per 
1.000 sq. mi.) comprise 0.5 percent of 
those throughout the United States, but 
it has a goodly number of 
usable lakes which have long 
been popular for summer vaca- 
tions. Deterring factors to 
increased use of aircraft 
i year-round basis 


the s 


I the 


mountainous terrain found in. 
a large part of the state. 

On the basis of presently 
measurable market criteria 
alone, New Hampshire is 
gaged as a Class E aviation 
product market, standing in 
45th place among the states. 

Neighboring Vermont, with 
a family population of 92,435, 
or 0.2 percent of the national 
total, accounts for 0.25 percent 
of the buying income and 0.30 
percent of the retail sales. 
Following in much the same 
ratio is automobile ownership, 
summing up to a total of 
67,971 passenger cars. 

This state's 67 aircraft com- 
prise 0.3 percent of all those 
registered in the U. S., and 
293 non-airline pilots were 
registered in New Hampshire. 
With 12 airports available. 

the state has 1.29 per 1,000 
sq. mi., but there are a better- 
than-average number of water 
bodies for amphibious or float 
plane operations. 

Here again, however, rugged 
terrain, which tends to bisect 
the state in a north-south di- 
rection, and severe winter 
weather both serve as deter- 
rents to sizable expansion of 
personal flying in the imme- 
diate future. As in the case 
of New Hampshire, the limit- 
ing factors in the measurable 
data make Vermont a Class E 
market, standing at 48th in 
importance in the country. 

Massachusetts is the high- 
est ranking state of the New 
England region, being rated 
as a Class A aviation product 
market, and ninth most impor- 
tant in the country. It has 3.2 
percent of the nation's family 


population, a total oi 1,120,694 accounting 
for 4.12 percent of the buying income and 
3.95 percent of the retail sales. Its auto- 
mobile ownership, which amounts to 
766,929, is more than twice that of Maine, 
New Hmapshire, and Vermont combined. 

A total of 2,197 non-airline pitots were 
registered in this state, and the 556 air- 
craft tabulated comprised 2.4 percent of 
the national total. Its 52 airports — 6.57 
per 1,000 sq. mi. — account for 1.7 percent 
of those built throughout the country. 
Majority of these landing facilities are 
pretty well concentrated in the eastern 
portion of the state, following the con- 
centration of population. Aside from the 
shoreline, Massachusetts has no consid- 
erable amount of facilities for water- 
based craft 

Economic factors which deserve special 
thought in any consideration of Massa- 



chusetts as a marketing area include the 
fact that the state is highly industrialized, 
being the site of a goodly share of the 
so-called “heavy” industries which have 
been subject to sharp fluctuations. 

Rhode Island, 39th in importance on a 
nation-wide basis, is the only one of the 
New England states to fall in Class D, 
due in no small measure to its extremely 
small area. With 187,706 families, it 
has 0.5 percent of the nation's population 
and accounts for 0.71 percent of the buying 
income and 0.79 percent of the retail- 
sales. Its 151,558 passenger cars give 
it a high auto-ownership ratio second (as 
will be shown) only to that recorded by 
Connecticut. 

Size of the state is emphasized by the 
fact that its 7 airports give it 7 per 1,000 
sq. mi., a density exceeded only by New 
Jersey. Additionally, Narragansett Bay, 
with its many well protected 
' harbors and thickly populated 
shoreline, deserves considera- 
tion for water-based opera- 

Connecticut's 488,682 fam- 
i ilies make up 1.4 percent of the 
national total, but the state has 
2.20 percent of the buying in- 
come and accounts for almost 
exactly the same proportion of 
retail sales. As just indicated, 
it exceeds Rhode Island with 
its high ratio of automobile 
ownership, the total for the 
state standing at 405,904, or 
91 per hundred families. 

I As for registered aircraft 
j Connecticut has 251, or 1.1 

! percent, thus ranking second 

only to Massachusetts among 
the New England states in 
this respect. In the matter of 
airports it also compares well, 
for its 25 ports— 0.9 percent- 
give it 5.1 ports per 1,000 sq. 
mi. Many small-boat harbors 
along its Long Island Sound 
shoreline are well adapted to 
water-based operations. 
Accordingly, the airplane 


the 


well 


Percentages of retail sales performance by various eastern states are 
shown here. Note close correlation of this criteria with data illustrated 
in other maps. These factors help give three Middle Atlantic states of 

marketing regions in U. S., with New England standing seventh ond 
South Atlantic fourth in importance. 


within comfortable commuting 
distance to either New York 
or Boston. Recently a state 
commission published a book- 
let making a bid tor post-war 
aviation development, stress- 
ing the availability of landing 
facilities and outlining future 
projects. However, one im- 
portant factor must be care- 
fully weighed in considering 
Connecticut as a market area : 
Statutes now on its books 
covering personal flying are 
among the most stringent in 
the nation. 

Compilation of the measur- 
able market criteria puts Con- 
necticut in Class C, its indi- 
vidual rating among the states 
being 22nd. 

Analysis of the data for the 
six states gives these guides 
for the New England Region: 
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A family population totaling 2,201,421 
means this area has 6.3 percent of the 
families of the country representing 8.27 
percent of the buying income and ac- 
counting for 8.38 percent of the retail 
sales. Ownership of 1,639,248 passenger 
autos shows that an average of 75 cars 
are owned per hundred families. The 
vast majority of these cars arc concen- 
trated in Massachusetts and Connecticut 

A total of 1,303, or 5.7 percent, air- 
craft were registered in New England, 
and 4,445 non-airline pilots lived there. 
The region's 139 airports comprised 4.8 
percent of the national total. 

On a weighted basis, the New England 
Region shapes up as the seventh most 
important of the country’s nine regions. 

South Atlantic 

Moving below the Mason-Dixon Line 
into the South Atlantic states 
of Delaware, Maryland, Vir- 
ginia, West Virginia, North 
and South Carolina, Georgia, 
and Florida, we find different 
problems of aviation product 
distribution. Greater areas 
must be covered to reach the 
same number of prospects 
but, by the same token, trans- 
portation needs arc coming to 
favor the airplane. The ter- 
rain differs from that just 
considered, with the percent- 
age of hilly or mountainous 
t e r r i to r y decreasing. The 
means of livelihood shows a 
basic change, from predomi- 
nantly industrial to agricul- 

An exception to the gen- 
eralization about distances be- 
ing greater is afforded by 
Delaware, which in area is 
second smallest state in the 
union. With less than half the 
family population — 70,541 — 
recorded by Rhode Island 
(the one smaller state), Dela- 
ware has 0.2 percent of the 
family population and accounts 
for, respectively, 0.28 and 0.34 
percent of the buying income 
and retail sales. And, with 
57,009 passenger cars, Dela- 
ware again has less than half 
the number in the one smaller 

On straight aviation indices 
it is also under Rhode Island, 
though not by so great a mar- 
gin; for its 127 aircraft give 
it 0.6 percent of those in the 
country, and 249 non-airline 
pilots are registered there. 

Ten airports give the state 
5.05 per 1,000 sq. mi. 

Standing at 47th place 
among the states, Delaware 
measures out as a Class E 

The adjacent state of 
Maryland has 465,683 fam- 
ilies making up 1.3 percent 
of the U. S. total, and the 
figures for its percentage of 
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buying income and retail sales are exactly 
the same, 1.97. With 328,700 passenger 
cars, Maryland is well above average 
for the region in the auto category. 

In any market evaluation, the District 
of Columbia (whose area comes out of 
Maryland) must be considered either as 
a potential distributor-dealer location, 
or as a source of prospects for an outlet 
nearby. Wartime data on the D. of C.’s 
population, income, and retail sales would 
give an inaccurate picture, but on aviation 
these criteria give clues: According to 
reports on the last peacetime registra- 
tion, the District had 287 registered air- 
craft, compared with 344 for the entire 
state of Maryland, and Washington’s 
non-airline pilots (probably including 
CAA inspectors) totaled 728, against 
1.053 in Maryland. 

However, here is an important fact 



whicn must be kept in mind: If, as has 
been proposed in New York, the air space 
for 10 mi. around the major airline ter- 
minal is reserved for transport operations, 
there'll be little or no private flying in 
the District. 

Measured entirely apart from the Dis- 
trict of Columbia, Maryland is a Class 
C market, ranking 23rd among the 48 

Larger in area, and with consequent 
greater transportation needs, as is shown 
by 375,474 automobile registrations, is 
Virginia. Family population of 627,532 
gives the state 1.8 percent of the country’s 
total, but buying income and retail sales 
ratios arc lower, both standing at 1.56 
percent. Aviation criteria include the 
following: 1,410 pilots; 381, or 1.2 per- 
cent, aircraft; and 54 airports, or 1.35 
per 1,000 sq. mi. It should be noted that 
the majority of airports are 
east and south of Appala- 
chians (which parallel the 
northwest border of the state) 
and follow the more densely 
populated areas, being gener- 
ally close to facilities for 
waterbased operations. Rank- 
ing 21st among the states, 
Virginia is a Class C market 
West Virginia, recording 1.5 
percent of the family popula- 
tion with its total of 444,815, 
has 0.91 percent of the buying 
income, accounts for 0.93 per- 
cent of the retail sales, and 
owns 219,075 passenger autos. 
Latest compilations show the 
state had 966 non-airline pilots 
and 197, or 0.8 percent, of the 
aircraft. The 28 airports (1.16 
tier 1,000 sq. mi.) are mostly 
north and west of the Appala- 
chians. The measurable data 
make West Virginia a Class 
D market, and on a weighted 
basis it ranks in 32nd place. 

Though North Carolina is 
geographically larger than 
South Carolina and has a 
greater family population 
(789,659 compared with the 
latter’s 434,968) the market 
ratings of the two are much 
closer, being Class B an C, 
respectively. Their respective 
state rankings on a weighted 
basis are 16th and 29th. 
Where North Carolina has 
1.53 percent of the national 
buying income, South Carolina 
has .76 percent; where North 
C. does 1.59 percent of the 
retail sales, South C. does 
.89. With 463 aircraft, North’s 
percentage is 1.9 against 214 
and 0.9 percent for South. 

On the matter of pilots, 
however, the difference is cut 
down, for North Carolina had 
1,319 non-airline pilots regis- 
tered and South Carolina had 
975. And in flying facilities, 
too; the difference is smaller 
than state sizes would indi- 
cate, for where North Caro- 
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lating distribution plans. Since 

where to anywhere else" and 
weather conditions are gener- 
ally as advertised, the airplane 
becomes an ideal transporta- 
tion medium. The concentra- 
tion of military flight training 
should have a double-barreled- 
benefit; a network of landing 
fields (which may or may not 
be available for private flyers) 
has been built up, and the 
people who live in, and have 
visited Florida arc used to 
seeing planes in the air. These 
people have been educated to 
the fact, perhaps subconscious- 
ly, that airplanes really fly. 
And if, as has been hopefully 
suggested, travel between the 
United States and Latin Amer- 
ica increases to undreamed-of 
proportions, it must be remem- 
bered that Miami is the larg- 
est aviation port of entry for 
travelers headed South. 

If Florida continues as the 
popular winter vacation land, 
there will be a corresponding 
effect upon seasonal opera- 
tions, perhaps enough to be a 
dominant factor in selecting 
distribution locations. 

As shown in Table III, the 
eight South Atlantic states' 
family population totals 4,278.- 
771, or 12.3 percent of the 
national total, accounting for 
9.25 percent of the buying in- 
come and a shade over 10 per- 
cent of the retail sales, and 
automobile ownership amounts 
to 2,428,118, or an average of 
57 passenger cars per hundred 
families. With 2,872 planes, 
these states have 10.5 percent 
of the nation’s registrations, 
and totals for non-airline 
pilots and airports stand at 
9,560 and 426, respectively 
Based on a compilation of the 
data, the South Atlantic 
Region is the fourth most im- 
•portant market in the nation.' 



• Next month’s article (Part II) 
will analyze the East North Cen- 
tral, East South Central, West 
North Central and West South 
Central regions. The concluding 
article (Part III), in addition to 
Mountain and Pacific Region 
analyses, will present a summary 
giving an over-all picture for the 
entire country, including a 
double-page map showing logi- 
cal locations for major distribu- 
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NOW. . . "PACKAGED" AIRPORTS 

By J. L. deCUBAS. Werilnghoc electric Me, national Co. 


Everything from beacons and generators to terminal buildings — 
for tropic, temperate, or arctic service — is included in Westing- 
house International's new engineered units .... Almost infinite 
number of combinations, to erect any type airport, can be supplied 
— and shipped by air if desired. 


U tion’s growth too often overlook 
one important axiom: That air trans- 
portation can develop only as far and as 
fast as adequate airports are available. 

It is true that many countries have 
excellent systems of trunk line landing 
and service facilities, and the war has 
brought into being a worldwide network 
of military bases that may well have 
peacetime commercial utility for interna- 

appraisal of air transport's usefulness, it 
must be said that any system will be only 
as good as its secondary and feeder air- 
port facilities. 

Trunk lines are undoubtedly the back- 
bone of air transportation, but feeder 
operations — like the veins in the human 
body — are essential if air transport is to 
fully meet the economic needs of this or 

any other country. For air transportation 

of new airports will have to be established, 
many of them in remote or hitherto in- 

the same time economical, airports, West- 
inghouse Electric International Co. has 
developed "packaged airport equipment" 


shipping, by air if necessary, to any point 
in the world where landing and service 
facilities may be desired. It should be 
pointed out that no recommendations are 
made in our study on runway location, 
clearing, grading, drainage, etc., for these 
depend on land configuration, soil char- 
acteristics, availability of materials and 
labor, and other local factors. 

In developing the packaged airport 
equipment, our engineers studied air 
transport requirements on a world-wide 
basis, finding that, irrespective of location 
or importance, every airport should have 
a minimum of equipment including radio 
communication, avigation aids, a source 
of electric energy, gasoline storage and 
pumping units, field lighting equipment, 
an administration building and, though 
not always essential but recommended, 
hangar facilities. 

Moreover, depending upon local con- 
ditions and the size and functions of the 
airport, useful equipment may include the 
following: Water pumps and purifica- 

houses, living quarters, repair shops, and 
various services for handling traffic. 

The requirements were studied on a 
functional basis in which the common ele- 
ments were broken down into assemblies, 
each applying to some function or service 


of the airport. To provide the economies 
of standardization, yet give the greatest 
possible flexibility to meet climatic, geo- 
graphic, and economic conditions, a total 
of 208 assemblies were developed. These, 
in turn, were consolidated into 41 "assem- 
bly sheets," each of which contains: 

1. An identification code number. 

2. Plans and schematic drawings of 
equipment and materials. 

3. A list of items making up assembly. 

4. General specifications and technical 
characteristics of materials and equip- 

5. Electrical connected load of elec- 
trical apparatus and water consumption 
data of different services. 

6. Shipping weight of materials and 
equipment. 

Meanwhile, equipment and materials 
for the airports have been grouped func- 
tionally as follows: 

1. Generating and distribution equip- 
ment of various types and capacities: 29 
assemblies, 4 assembly sheets. 

2. Communication equipment and radio 
avigation devices : 16 assemblies, 3 assem- 
bly sheets. 

3. Airport lighting equipment: 60 as- 
semblies, 11 assembly sheets. 

4. Meteorological equipment: 3 assem- 
blies, 1 assembly sheet. 

5. Miscellaneous field units: 6 assem- 
blies, 1 assembly sheet. 

6. Gasoline storage and fueling equip- 
ment: 6 assemblies, 1 assembly sheet. 

7. Water storage, distribution and 
purification equipment: 7 assemblies, 2 
assembly sheets. 

8. Fire-fighting equipment: 4 assem- 
blies, 1 assembly sheet 

9. Sewage disposal systems: 4 assem- 
blies, 1 assembly sheet 
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bly sheets. 

These standard assemblies can be ap- 
plied to a specific airport plan, or to, an 
airport layout identifiable with a specific 
problem, thus the selection of appropriate 
equipment will be a simple matter. A 
list of items which may be needed to set 
up a complete airport arc shown in the 
accompanying Table I. 

The contents of these assembly sheets 
are illustrated by assemblies covering the 
electrical generating and distribution 
equipment. In this equipment, for exam- 
ple, four capacities — 50, 75, 100 and 150 
kw. — are available, with an extra unit 
as standby to insure continuous service. 
The assembly sheet for this equipment 
includes a general description, specifica- 
tions, and a general bill of materials which 

ity through necessary accessories to ship- 
ping weight Even plan and three-view 
drawings showing proper installations are 

Considerable thought has been given to 
the electric system, for to operate effi- 
ciently and uninterruptedly, any airport 
must have a dependably maintained source 
of electrical energy and a rugged elec- 

every modern airport functions by the 
grace of electricity. 

A thorough study of many installations, 
with due consideration of day and night 
factors and normal load diversity factors, 
has revealed that the average electrical 
load of the great majority of secondary 
airports will vary between 50 and 150 

Two general types of electrical dis- 
tribution systems are recommended : One 
for ports with a total average load up 
to 75 kw., with 3-phase, 4-wire low- 
voltage systems; and one for airports 


with total average load of over 75 kw., 
with 3-phase, 3-wire, 2,400-v. primary- 
distribution system. 

The generating assemblies used when 
electrical power is not available at the 
site of the airfield are based upon use of 
Diesel engine-generator units, since the 
fuel oil can be shipped to the fields in 
connection with gasoline for refueling 
aircraft. Moreover, Diesels are relatively 
light in weight, arc rugged, and arc easy 
to install and operate. 

tailed information is also provided for 
every other necessary item, from plumb- 
ing to complete hangars— for any or all 
of the items might be necessary, depend- 
ing on location. A complete airport 
opening up new mining territory, for 
instance, might need everything on the 
list 

But for an airport located near elec- 
tric power facilities the assemblies calling 
for generating equipment would be 
dropped and the one setting up a simple 


substation would be used. Naturally many 
of the items required for an airport are 
not of Westinghouse manufacture, but we 
are in touch with outstanding producers 
of such equipment so that the best of 
each type can be made available at the 
greatest possible economy consistent with 
quality. 



radio communications, airport lighting and 
meteorological equipment, mobile field 
units, fire-fighting units, gasoline fueling 
systems, and other such assemblies. So 
these are well standardized. However, 
where climate or geography would affect 
operations, specialized equipment is speci- 
fied. 



shelter, storage, and repair facilities for 
airplanes up to a wing spread of 160 
ft. and an over-all length of 200 ft.” 
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This latter hangar can also house a ma- 
chine shop, with two tool assemblies 
available, one with which "all but major 
airplane repairs may be effectively under- 
taken, the other with which general main- 
tenance repair can be speedily carried 
out” A total of 20 terminal buildings 
are available — five variations for each 
of the four basic sizes. The smallest, or 

can be had with either flat or sloping 
roof and designed for temperate, tropical, 
or arctic climate. Consisting basically 
of an operations room housing radio, 
airport lighting control and. meteorologi- 
cal equipment, and a passenger waiting 
room, Type A buildings are designed for 
very small feeder airports, private flying 
fields, hotels or resorts, meteorological 
stations, or remote operations such as 

The Type B terminal building is essen- 
tially a Type A structure with the addi- 
tion of a wing for living quarters, con- 
sisting of two bedrooms, a living room, 
kitchen, and sanitary facilities. Like the 
Type A, from which it is developed, the 
Type B buildings are also suitable for 
remote localities, mining, lumbering or oil 
operations, military or trading posts, 
hotels and resorts, and shuttle services. 

Type C buildings, for handling both 
freight and some passenger traffic, con- 
sist of a large lobby with related passenger 

the other types, these buildings can be 
had with either flat or sloping roof for 
the three types of climatic conditions. 

(Turn to page 253) 


"Everything but the runways" is included 
in packaged airport equipment. Typical 
at details designed to simplify planning 
and installation work is this illustration of 

so arranged that equipment tor any num- 
dered by number." 
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A BALLOT FOR 
THE FLYING BOAT 

A Gage of Global Air Transport Economics 


By CART. C. H. SCHILDHAUER, USNR 

Assistant Director tor Plans and Logistics, Naval Air Transport Service* 

Comparing speed, fuel-cargo ratios, ton-mile figures, terminal 
costs, maintenance, and other factors, the author contends that 
the flying boat boasts advantages over the land plane in the com- 
ing race for low cost international air transport. 


A 


AIK TRANSPORTATION 

flying boats for intern 


nd planes vs. 


classic arguments of the postwar air 
world. And, as in the controversy of 
air-cooled vs. liquid-cooled engines, it 
begins to be apparent that this matter 
of contention will end in the realization 
that there is a continuing need for both 
types— that neither should be developed 
to the exclusion of the other. 

Within the past decade and particularly 
during our war years, the landplane has 
been developed at a rapid pace. Backed 
by alert domestic airlines, Pearl Harbor 

being the one type of aircraft we were 
technically prepared to produce, particu- 
larly as a transport plane (there was no 
transport flying boat in production). The 
press of war dictated that it be given 


flying. 


Then once it was proven that land 
planes were safe for over-water travel, 
many members of the air industry ac- 
cepted the "gospel” that the flying boat 
was out of the picture, not even bother- 
ing to investigate the situation. Such an 
attitude neglects consideration of the 
economics which, although submerged by 
the expediencies in pursuit of war, must 
inevitably come to the surface when 


When the war is finally over, our air 
industry is going to be up to its neck 
in a complex competitive struggle for 
global business. In order that any air- 
line may hold its own in the principal 
world markets for air transportation, 
equipment with a low operating cost will 
be a primary requisite. In the last analy- 

used for any given operations will be 
determined by the dollar bill. 


i between the land plane and 
gaging their relative operating 
on-mile. In a struggle (the 
ir) where cost means nothing 

widely neglected by land plane advo 


Relate 


d plane 


, (and o 


s of v 


lich 

much) 


We ■ 


an analysis covering these factors, fol- 
lowed by an economic evaluation of a 
large high-ahitude land plane and a 
large flying boat, both designed to meet 
the structural and performance require- 
ments of government airworthiness regu- 
lations. 

In the matter of speed: The aerody- 
namicist who says that the speed advan- 
tage of the large land plane over the 
flying boat will eliminate the latter from 
serious competition is (a) not a very 
good aerodynamicist, (b) unaware of the 
characteristics of the large flying boat, 
or (c) selling land planes. In the first 
place, the flying boat, in this regard, 
tends to improve steadily with size, to 
the extent that already at 160,000 lb., 
gross weight the flying boat will have a 
speed only 4 percent lower than that 
of a land plane of the same wing and 
power loading. 


Under these circumstances one might 
ask if there will be many postwar travel- 
ers between, for example. New York 
and London, who will be willing to pay 
an “extra fare” just to get there 30 
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high speed, whether offered in a land 
plane or a flying boat, is excessively ex- 
pensive — speed in both types, where the 
cost of travel is important, must be sub- 
ordinated to the load carried. 

In regard to terminal costs: Those who 
have pointed out the extreme handling 
costs of the flying boat at terminals as a 
disadvantage have apparently overlooked 
the enormous expense of building and 
maintaining airports which can handle 
large land planes. Eventually both the 
airport first cost and its maintenance must 
be met, probably through some form of 
landing fees. For the cost of one of 
these superlandfields ($50,000,000 is an 
average figure), a great number of base 
facilities for flying boats can be built and 
maintained on the available natural water 
landing areas. 

The handling of flying boats in current 
operations is handicapped by methods and 
equipment which arc both inadequate and 
obsolete. Improvements in flying boat 
handling technique — still in an experi- 
mental status, although ready for de- 
velopment and subsequent use — indicate 
that the flying boat of the future will 
be handled with as little terminal time 
and manpower as the land plane. 

As for maintenance: The problem of 
corrosion maintenance, which formerly 
engendered much disfavor for the flying 
boat, is now equalled, and probably ex- 
ceeded, by the problems related with land 
plane's retractable landing gear and its 
complicated housing mechanism. Present 
designs indicate that large flying boats 
can be maintained with at least as much 
ease as equally large land planes. 

Economic Evaluation 

In arriving at the comparative cost- 
per-ton-mile of the flying boat and the 
land plane, three evaluations are made: 
1. Performance, 2. utilization, and 3. corn- 

representative yardstick, because most of 
the other common factors, such as fuel- 
cargo ratio, ton-miles-per-hour, etc., are 
evaluated while working through a cost 
analysis. 

1. Performance. This is the "data re- 
quired” step — the characteristics of each 
type together with : 

A. Payload-vs.-range curve. 

B. Average cruising speed for range. 

Our Fig. 1 shows payload-vs.-range 

data plotted for two representative post- 
war commercial airplanes — for use in 
long range international operations, the 
large supercharged-cabin high-altitude 
land plane and the large flying boat, of 
the same gross weight. The cruising 
condition for each is that which will be 
used in operation for best all-around econ- 
omy. The accuracy of these curves con- 
trols the accuracy of the result, and they 
must therefore be so drawn as to be 
acceptable to the person using the analy- 
sis. Most of the diverse ramifications of 
assumptions, such as optimum altitude 
and air speed, crew and equipment re- 
quirements, and cruising power, are re- 
moved from the computation proper. 
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C - 

8 UV 

Where C« = cost of complete airplane. 

V = true airspeed, mph. 

U = utilization, hr./yr. 

The constant, 8. assumes 8-yr. depre- 
ciation with no salvage value. 

Cost of engines is included with that 
of the airplane; although engines will 
probably be surveyed before the end of 
the 8-yr. period, the cost of replacement 
will be handled as overhaul material.. 

C Maintenance and servicing. 
c 2.5 IT x 275 

Where W = weight of airplane empty 
(with engines) in tons. 

Maintenance and servicing costs are 
the largest and most troublesome ones 
that the performance engineer is called 
upon to compute. The enormous varia- 
tion shown by these costs in different 
operations has resulted in literally pages 


to explicable denominators. Careful in- 
vestigation, however, invariably reveals 
that the reason for this variation does 
not lie in incorrectly balanced formulas 
but instead actually begins right on the 
hangar floor where the aircraft are main- 
tained. A survey of a number of widely 
different operations indicates that an 
aircraft in cargo transport operation can 
be maintained by approximately 2.5 man- 
hours per flying hour for each ton of 

The cost of the average man-hour 
($2.75) was likewise obtained from a 
number of different operations. It is 
broken down as follows: 

Material $ .25 

Labor . 1.25 

Overhead 1.25 

$2.75 

Cost of overhaul of various components 
was not considered separately because 
there will be little difference for the 


is too small to warrant such treatment, 
particularly in view of the need for the 
simplification discussed above. Overhaul 
of an engine, for example, requires ap- 
proximately 400 man-hours, and it must 
be performed at approximately 700-hr. 
intervals. So for a four-engine aircraft: 

“ 2.3 man-hours per flying hour. 

„ Pi+Pi+P, etc. x 100 

9L5K 

Where PiPi, etc., are monthly salaries 
(dollars) of the crew members, based 
upon the following arbitrary figures: 

Plane commander $800 

First officer 600 

Second officer 500 

First engineer 450 

Second engineer 300 

First avigator 400 

Second avigator 300 

First radio operator.... 350 

Second radio operator . . 250 

First steward 200 

Second steward 150 



Both large land planes 
offering comparable pass 
safety, and meeting Civil 


and flying boats 



and type to the above. The 91.5 hr. per 
month is based upon a crew utilization of 
1,100 hr. per year. 

Miscellaneous individual items, such 
as crew expenses, interest on investment, 
insurance, and several like items, are not 
considered as such; however, the sum of 
these items will approximate 10 percent 
of the final cost, and the sum of other 
costs should be increased by the amount 
Thus, total direct cost per ton-mile is: 


C a = 1.1 Cm- (fuel and oil) + Cm (deprec.) + 
Cm (maint.) + C„ (crew pay) 

L 

{Turn to page 263) 
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First hand report by an American aeronautical engineer on Russia's 
employment of American airplanes, on air fighting conditions on 
the Eastern Front, and on Russian-designed aircraft. 


I s the sprint, of 1943. the writer was 
requested to accompany a technical 
mission to the U. S. S. R. as a repre- 
sentative of the Bell Aircraft Corp’s engi- 
neering department. Our group arrived in 
Russia on Aug. 10 and remained for ap- 
proximately four months. During our 
stay, our headquarters were in Moscow, 
where the writer was present at several 
meetings with the Technical Staff of the 
Red Air Forces, had an interview with a 
prominent Soviet designer, and visited a 
branch of the Central Aerodynamic & Hy- 
drodynamic Institute. In addition, two 
trips were made by air — one from Moscow 


to a larger fighter base near the front 
line, the other to a large training center. 

Purpose of our trip was to observe the 
Airacobra in action, to discuss any engi- 
neering and service problems that might 
have arisen in operation of the P-39 in 
Russia, and to learn what design im- 
provements in the Airacobra and later 
Bell fighters seemed desirable in the light 
of Russian experience. 

The Bell P-39 fighter was first sent to 
Russia as a result of a Leasc-Lend trans- 
fer from England of a relatively small 
number of airplanes. These planes were 
assembled and flown at a base near Mos- 


cow in the winter of 1941-1942. We were 
introduced to some of the Russian officers 
who had directed this work and were 
told some of their early experiences. It 
is to the credit oi the Red Air Forces tech- 
nical staff and to the designers of the 
airplane that no serious difficulties were 
encountered, a'though it was not possible 
at that time ior a Bell representative to 
be present. In fact, until last spring no 
Bell or Allison representative had visited 
the U. S. S. R., although many P-39’s and 
Allison engines were in use. 

We found that the Airacobra was per- 
forming very well as a short-range fighter 
at medium altitudes, although at times it 
is used for other purposes. Usually Rus- 
sian attack airplanes are employed for 
strafing and low-level bombing attacks, 
rather than fighters. 

As a Russian fighter, the P-39 is light- 
ened by omitting the wing guns and by 


Bell engineers who were on the Russian mission talk it over with Pres . Larry Bell . Left to right: William 
R. Hawkins, Leighton W, Rogers, Lawrence D. Bell, Francis J. Ziombeck, and Author George D. Ray. 
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Russian airplane production is concen- 
trated chiefly upon single-engine fighters, 
such as the Yak-9 and LA-5 ; twin-engine 
dive-bombers and medium bombers, such 
as the PE-2 and DB-3; the well-known 
single engined Slormovik attack airplane ; 
and military versions of the Douglas 
DC-3. 

Although the bulk of Russian-operated 
airplanes are Russian built, these have 
been supplemented by American planes 
which are of similar types, except that 
the Stormovik has no close American 
counterpart They are operated in Russia 
without the help of American technicians, 
other than for several brief visits by 
technical advisors. 

An excellent opportunity to sec several 
modern Russian fighters and the PE-2 
dive-bomber at close range and to com- 
pare them with Allied and enemy types 
was afforded the writer at a branch of the 


using somewhat less radio than is installed 
at the Bell factory. Certain modifica- 
tions Were necessary at first for earlier 
P-39 models because of the rigors of 
winter on some parts of the front, but 
most of these are now incorporated into 
the airplane’s design. 

In most respects, however, the P-39 as 
operated in Russia is identical with its 
sister ships in the South Pacific and 
other American war theaters. The origi- 
nal paint is altered only by replacing 
the American insignia with the Red Star, 
and the original decalcomanias which lo- 
cate points for servicing operations and 
items of equipment are permitted to re- 
main in English, even though at first 
sight they must be as confusing to the 
Russian mechanics as even the most 
familiar words were to us when written 
in the Russian alphabet. 

The huge task of translating service 
literature from English to Russian is car- 
ried out continuously by technicians of the 
Red Air Forces. While the translation 
of the rapidly changing terms of our 
technical aeronautical language into any 
other language is always quite exacting, 
we found that once the alphabet is learned, 
the Russian language is not quite so 
formidable as it at first appears. 

The Airacobra's record in combats with 
German fighters, dive-bombers, and me- 
dium bombers is very good, some Aira- 
cobra pilots having as many as 30 victories 
to their credit. For the most part, fighting 
conditions vary from those encountered 
in North Africa, Italy, and the South 
Pacific in that the country is quite level, 
which permits installing airfields close to 
the front lines, so that operations rarely 
require the use of auxiliary fuel tanks. It 
is thus more frequently possible for the 
pilot to land back of his own front lines 
in spite of severe damage to airplane 
structure or power plant. 

Combats usually take place at altitudes 
of 15,000 ft. or less, rather than at the 
extreme altitudes sometimes required in 
other theaters. It is charactertistic of the 
fighting in Russia that comparatively little 
long-range strategic bombing has been 
carried out by either side. 


Central Aerodynamic & Hydrodynamic 
Institute, which is in many respects a 
counterpart of our NACA. 

This exhibit is permanent and intended 
to acquaint Russian aeronautcal designers 
with arrangements, mechanisms, and meth- 
ods of constructon which are used by 
others. To make the interior details easier 
to sec, much of the wing and fuselage 
covering material is removed on one side 
of the aircraft's plane of symmetry. 

At the exhibit, undesirable as well as 
desirable characteristics are indicated, such 
as units which are installed so that they 
are difficult to service or remove. It was 
the writer's impression that the Russian 
airplanes were simplest, the German air- 
planes were best designed for servicing, 
and that American airplanes, character- 
istically, contained the most radio equip- 
ment, the best heaters and avigation in- 
struments, and were better adapted to a 
wide range of operating conditions. 

Russian airplanes, particularly the Stor- 
movik and fighter types, employ wooden 
plastic bonded construction extensively, 
or mixed wood, duraluminum, and steel 
structures. The most notable example of 
mixed construction is the Yak-9, which 
has wooden wing covering and ribs, steel 
and duralumin spars, a steel tube fuselage, 
and duralumin tail surfaces. 

Russian fighter types employ cannon 
and heavy machine guns mounted near the 
centerline of the airplane, and they are 
comparatively lightly armed and armored. 
Their low weight-to-power ratios result 
in good rates of climb, while their top 
speed is approximately the same as that 
of opposing enemy fighters. As noted 
above, Russian fighters are comparatively 
unencumbered by radio equipment, blind 
flying equipment, elaborate starting sys- 
tems, heaters, life rafts, etc. Wing load- 
ings and landing speeds are about the 
same as those of American fighters. 

(Turn to page 249) 
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Keying Market Research 

To the Aircraft Industry 


By E. E. LOTHROP, Mono*.,, Research & Statical Dept., 

Outlining the steps necessary for planning adequate long-range 
merchandising, the author points to the need for a comprehensive 
program triply aimed at three major outlets. 


leaves the alternatives of expanding this 
market as far as possible by such means 
as rapid obsolescence or “dynamic” pric- 
ing. 

Finding the answers to these problems 
requires market research which, to be 
effective, must be private research, since 
cooperative research is like asking an 


T hf. aircraft industry has three 
basic markets — military, transport, 
and private — which will govern 
the volume of postwar production. Of 
these markets, the first two can be sub- 
divided as follows : Military into domestic 
and export; and transport into airline 
(both domestic and foreign), fixed base 
or charter outlets, and private corpora- 
tion operations. 

While economists agree that the post- 
war period will be one of intense com- 
petition in all lines, for the aircraft indus- 
try it will be particularly intense because 
of greatly expanded production capacity, 
political pressure to use that capacity, 
development of new planes, and the desire 
to employ as many returning servicemen 

If it is thus true — as seems evident from 
every angle— that aviation will have its 
biggest competitive struggle in a cut- 
back market, it follows that the organi- 

jts position will be that which combines 
improved design and low-cost production 
with effective marketing. Intelligent use 
of marketing procedures may, in fact, 
spell the difference between success or 
failure. 

While winning the war is today para- 
mount, effective marketing cannot be left 
untouched too long; such programs can 

notice than can production schedules. 
Moreover, market planning is of value 
right now for, properly publicized, such 
efforts can nullify the restless uncer- 
tainty of workers whose most persistent 
question is, “Will I have a job after the 
war?” Such planning will require even 
more flexible thinking than has been 
necessary, it will require consideration of 

thinking further ahead. 

production is, in large part, a marketing 
problem, in which the first step is to 
calculate how the markets may be 
affected by estimated postwar incomes 
and total business volume. This calcu- 
lation will involve an appraisal of accum- 
ulated demand of the transport and 
private aviation markets at the end of the 
war and will also necessitate analysis of 
the effect of war-bom improvements in 


planes as well as possible changes in dis- 
tribution methods or price policies. 

The market potential accompanying 
high incomes, deferred demand, and ac- 
cumulated purchasing power must, then, 
be translated into an effective demand for 
the aircraft industry. This, in turn, calls 
for more, rather than less, sales and ad- 
vertising effort 

If aviation is to maintain a large part of 

the nation's No. 1 industry, it must be 
prepared to market in ways which are 
relatively foreign to present operations. 
The natural tendency would be for manu- 
facturers to seek those lines in which they 
can make most effective use of demon- 
strated technical engineering and produc- 
tion skills, but this would require dis- 
tribution through unfamiliar channels, 
and to a completely different type of 
market. It would also mean breaking 
into a field where it is essential to have 
dealer organization and ability to dis- 
tribute costs of promotion and other over- 
head over a limited volume. 

Looking further into the future, those 
concerned with aviation markets must 
face the fact that accumulated demand for 

tively small in comparison with existing 
production facilities. This apparently 


what time it is. For the aircraft industry 
there are two basic answers to be found : 
First, what planes can be sold, and, 
second, how many will the market ab- 

In the military market particularly, 
consideration must be given to what the 
war itself is doing to change many con- 

based. The extent to which production 
has been geared up to meet war demands 
has drastically altered all ideas of 
volume, so much so that output can be 
many times greater than demand. Due 
allowance, however, should be made for 
the fact the United States undoubtedly 
will maintain a regular Army and Navy 
of about 2,000,000 men for police pur- 
poses ; the job of properly supplying such 
a military force will in itself be no mean 
market. 

The ultimate military market will 
depend on five principal factors: First, 
length and severity of the war and, as 
a related factor, the number of planes 
surviving hostilities; second, decisiveness 
of the victory and peace terms; third, 
the role of the United States in inter- 
national policing; fourth, new develop- 
ments in military aircraft and the result- 
ing obsolescence rate for existing craft; 
and fifth, public and Congressional re- 
action toward continued military spend- 

l,1B ' (Turn to page 25S) 
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Side Slips 


I Dane's escape to England in a small 
prewar training plane, detailing the 
vicissitudes of readying the craft and 
securing — under the Gestapo's nose — fuel 
for the over-water hop. One line in the 
story, though, completely baffles our engi- 
neering friends. ‘To prevent the Germans 
from detecting the plane," it said, “the 
exhaust pipe was camouflaged.” 

• They call one avigator “Purple Heart 
Johnny,” but it’s usually redfaced 
Johnny at a mention of his nickname. 
He'd gotten his plane over the target 
and had made a good run, then just as 
the plane got on course for home the flak 
got thick and close. Suddenly he felt a 
stabbing pain in the back of his lap, and 
he quickly reported over the intcr-com 
that he was wounded. His crew mates 
made him comfortable and kept him quiet ; 
the pilot radio'd ahead to the base to have 
an ambulance waiting. 

As soon as they'd landed, the surgeon 
started his examination and found the 
“wound." It had been caused by the 
opening of the big safety pin which 
“Purple Heart" used to hold up the baggy 

• Aircraft recognition is a study which 
apparently still hasn’t been mastered by 
the masses. The other day, for instance, 
three young Navy ferry pilots delivering 
Wildcats — via a circuitous route — buzzed 
New York and rat-raced around the Em- 
pire State Building at about the 29th floor. 
Calls to the police and newspapers from 
frightened, indignant, or amused citizens 
had everything from one to six planes 
involved, and the types reported ran 
from “army planes” to “a Jap Zero." 

• The young fighter squadron colonel's 
first flight in a B-26 was as pilot, and 
needless to say, he learned a lot while 
falling in love with the ship. Since the 
flight was a long over-water hop, he was 
a touch tired after making his first land- 
ing. Not too tired, though, to agree that 
the visiting brigadier general could have 
a flight — also to be the b.g.’s first in that 
type of craft. In fact the general would 

With his first takeoff still a vivid 
memory, the colonel vaguely remembered 
reading or hearing someplace that the 
way to get a B-26 in the air was to hold 
the nose down till you had plenty of 
speed, then haul back on the wheel. Any- 
way that's what he tried. But as the 
ground speed went up, the pressure on 
the control column got greater— he was 
pushing with all his might to keep it 

Finally he sneaked a look to see “what 
gave" with his be-starred co-pilot. “Im- 
agine,” he reports, “there the guy sat 
with his feet braced against the instru- 
ment panel, pullin’ back till I thought 
he’d bust. I just relaxed, and brother 
we really took off.” 


• It’s wonderful to know how the armed 

working pressman's loyalty is unques- 
tioned; Instructions regarding handling 
of restricted material, for example, say it 
may be read by anyone in government 
service and civilians whose loyalty is 
unquestioned, “but never the press or 
public." (The italics are ours, but the 
instructions had it in bold-face type.) 

• The most beautiful case history con- 
cerns the B-29— about which the Ameri- 
can press can say practically nothing; 
pictures are vcrbolcn, performance and 

hush-hush. Yet, in addition to high ex- 
plosives and incendiaries, our bombers 
going over Germany drop leaflets which 
show a good accurate silhouette of the 
B-29. The caption, written in German, 
gives a good idea of the craft’s size and 
says this is the new American Superfort- 
ress that's going to really raise hell with 
you if you don't surrender. And still 



• Watching some expert parachute pack- 
ers at work the other day reminded us 
of the time, some 20 yrs. ago, when we 
assisted at a repacking. A barnstormer, 
fellow who’d shifted to chute jumping 
from rodeo bronc riding — which he con- 
sidered too dangerous — had made a suc- 
cessful jump and passed the hat to collect 
$19.45. We went into an abandoned 
restaurant to use the counter as a packing 
table, there going to work carefully on 
the shroud lines and outer folds. But 
getting to the final stage, which involved 
a trick folding of the “lobe” part of the 
Russell chute, he crammed the silk into 
the pack, drawling, “There’s a very 
special way to do this, but I don't pay no 


Old 


Maguire WOULD try jet propulsion. 
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To meet the need of air- 
craft engineers for an anti-friction bearing — lighter 
in weight — of compact design — with maximum 
radial and thrust load carrying capacity — Timken 
engineers have developed a new series of tapered 
roller bearings. 


Already, these bearings have contributed to the fine 
performance of Sikorsky helicopters . . . while giving 
them all the other advantages of Timken Bearing 
design for aircraft applications: assured smoothness 
of operation . . . ease of handling . . . power conserva- 
tion and endurance . . . economical maintenance. 


Consult us on your requirements. We will be glad 
to make recommendations. 


Tpped THE TIMKEN ROLLER BEARING COMPANY, CANTON <S, OHIO 

TIMKEN 


TAPERED ROLLER BEARIHGS 



By CHESTER S. RICKER, Detroit Editor. "Aviation- 

Continuing Aviation's comprehensive series, deHavilland's famous 
all-wood fighter-bomber is torn down to design and construction 
fundamentals, revealing unusual thought and execution . . . First of 
a graphic two-part study. 


r\ ances make newspaper head- 
lines almost every day, the 
background of unusual design which 
produced this airplane is not common 
knowledge. Neither are the details of 
its advanced all-wood construction, 
which is the culmination of 23 yr. of 
deHavilland experience in wooden air- 
craft. It is of interest here to note that 


during this time all DH designs except 
one have been in wood. 

The ideas of Sir Geoffrey deHavil- 
land and C. C. Walker, director and 
chief engineer, were presented to the 
British Air Ministry in Sept. 1939. 
Their aims were to create a wooden 
operational aircraft to increase air 
force strength without further strain 
on the metal industries, also to sacri- 


fice armament for greater bomber 

The design was immediately begun, 
and in Dec. 1939 a layout was pre- 
sented which has not yet been funda- 
mentally changed — a twin-J/erltfi-cn- 
gine two-man crew wooden bomber 
without armament, carrying a 3,000-lb. 
bomb load and having a 1.500-mi. 
range at fighter speed. 

In spite of the fact that the com- 
pany was rapidly expanding produc- 
tion of Tiger Moths and Oxfords for 
training purposes, once the Mosquito 
was proposed production was imme- 
diately started on the Mosquito proto- 
type — the company’s 98th design. Only 
29 months after the design layout was 
completed, a full squadron bombed 
Cologne— on May 30, 1942. 
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Upper and lower sectional view o I Mosquito. 
Rele, cnces: (1) Fireman's axe; (2) bombar- 
diers elbow pad; (3). W.r-«m.; (4) part- 

pad; (6) pilot's compass: (7) parachute 
stowage; (8) navigation headlight; (9) 
bombsight; (10) bombardier's window; (11) 
impact switch; (12) Plexiglas nose; (13) 
gravity switch; ( 14) fire extinguisher; (IS) 
pilot's thigh rests: (IS) Hydromatic propel- 
ler; (17) coolant header tank; (IS) pilot's 
seat; (19) inter-cam.; (20) engine controls; 


(21) el 


tab hand wh 
r (23) oil 


I: (22) c< 
(2S) throttle 


radiators; (24) p. ... 

and propeller controls; (26) oil trap; (27) 
radio transmitter; (28) radio compass; (29) 
oil tank; (30) dump tank filler cap; (31) 
dump tank; (32) inboard luel tanks; (33) out- 
board luel tank,; (34) dump luel tank re- 
lease gear; (35) stringers; (36) navigation 
lamp; (37) identification lamp; (38) aileron 
control; (39) Hop jack and crank; (40) Haps; 
(41) rear camera; (42) stowage to, camera 


heating cables; (43) plywood inner skin; 
(44) balsa; (45) plywood outer skin; (46) 
bulkheod No. 6; (47) rudder mass balance; 
(48) bulkhead No. 7; (49) trim tab; (50) 
rudder linkage; (51) trim tab; (52) pitot 
head; (53) bulkhead No. 5; (54) camera 
mounting boxes; (55) spike pickets; (56) DF 
loop; (S7) lamp; (58) radio; (59) com- 
pressed air container; (60) de-icing fluid tank: 
(61) bulkhead No. 4; (62) ground starter 
plug; (63) pneumatic hydraulic panel; (64) 
oxygen bottles; (65) hydraulic tank; (66) 


Use of wood and employment of the 
wood working industries, it is felt, 
contributed largely to the speed with 
which the Mosquito was put into pro- 
duction. It is built in three types: 
Bomber, fighter, and photo-reconnais- 

The Mosquito is now being con- 
structed in North America by deHavil- 
land Aircraft of Canada, Ltd. Launch- 
ing of the Canadian version introduced 
many new engineering problems since 
all of the manufacturing equipment 
had to be purchased on this side of the 


Atlantic. This required a tremendous 
amount of re-engineering before at- 
taining production. On this score, 
much credit is due W. D. Hunter, 
Canadian chief engineer; H. Povey, 
chief production engineer : F. H. Bur- 
rell, chief service liaison engineer, who 
came from the parent company in Eng- 
land ; and W. J. Jakimiuk, chief Cana- 
dian design development engineer. 

The power plant of the Canadian 
version consists of two Rolls-Royce 
Merlin 31, 33, or 225 Packard-built 
engines, each rated at 1,260 bhp. 


DeHavilland’s long experience in 
building all-wood airplanes has been 
fully utilized. Chief feature of the de- 
sign is the balsa-plywood sandwich 
principle used in constructing the fusel- 
age and other structural wood parts. 
Prior to the war this fabrication was 
successfully applied to deHavilland 
Albatross four-engine transports. 

Wood construction has many ad- 
vantages, according to Mosquito de- 
signers. It materially reduced the 
time required to design and produce 
the prototype, compared with a metal 
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ship. Wood design is also one of the 
quickest methods yet devised to pro- 
duce a monocoque type unit, and by 
using split fuselage construction, the 
craft is or.e of the easiest in which to 
install equipment. It utilizes the 
skilled labor of wood-working trades, 
which were greatly curtailed by the 

Structurally, the plane also has many 
advantages. Due to comparatively low 
skin stresses and light weight of the 
wood, it is possible to produce a fusel- 
age that offers more resistance to 


buckling than a metal one of the same 
weight per square foot. The system 
of molding fuselages makes them re- 
markably free from “waviness.” When 
finished they are fabric covered. 

The one-piece full cantilever wing is 
also of all-wood construction. It is 
formed on two full-length box-type 
wood spars. The top skin is made 
front two 0.25 in. plywood skins sepa- 
rated by Douglas fir stringers. Also 
of wood construction are the tailplane, 
fin, and flaps. 

Engines and main landing wheels 


pletely streamlined by sheet metal 
nacelles and folding landing gear doors. 
Inside the nacelles there is a metal 
bulkhead or firewall attached to the 
front wing spar. This is secured to 
the same brackets to which the tubular 
framework, which supports the engine 
in front and the main landing gear 
in the rear, is attached. 

Engine coolant and oil radiators are 
mounted in the leading edge of the 
wing between the fuselage and each 
engine nacelle. Cooling air enters 
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item in the final weight of the ship. 

Kind of plywood and direction of 
grain is changed to suit stress condi- 
tions. In the section from mid-cockpit 
forward to bombardier's window, 3-pIv 
spruce is used. Here the fuselage has 
a sharp compound curvature, requiring 
narrow strips, taper cut, with two plies 
lengthwise and one transverse. 

From the forward spruce plywood 
section back to about 6 in. aft of bulk- 
head No. 5, 3-ply birch is used. This 
forms about 60 percent of the fuselage. 
It is laid on the structure with the 
outside grain running longitudinally. 
Tlie bomb bay doors are included in 
this section, also the bomb hay side 
panels beneath the wing, the latter hav- 
ing diagonal grain instead of longi- 
tudinal. The bomb bay door panel has 
inside and outside skins that are pre- 
formed before assembly. The under 
wing section is glued in place with the 
rest of the fuselage and cut out after 
the finished-half fuselage is completed. 
All other panels, in as large sheets as 
possible, are carefully scarfed together 
and glued in place. 

The rear fuselage section, which in- 
cludes bulkheads 6 and 7, is also made 


through a fixed opening in the leading 
edge, and air flow is controlled by 
adjustable flaps on the underside of 
the wing. Provision is made to deflect 
a part of the radiator-heated air into 
the cockpit. 

The landing gear is as unique as 
the rest of this all-wood plane. Here, 
rubber blocks are provided to cushion 
landing shocks. This rubber-block de- 
sign is applied to both main landing 
and tail wheels. 

How unusual the Mosquito design 
really is can better be judged by a 


careful analysis of the various units 
which comprise the ship: 

The complete fuselage is made up 
as a balsa-plywood sandwich, the 0.437- 
in. balsa being compressed between 
two 0.062-in. 3-ply spruce or birch 
skins. Since balsa wood varies greatly 
in weight — from 5 to 30 lb. per cu.ft. — 
it must be carefully selected. Weight 
of that used in the Mosquito averages 
about 9 lb. per cubic foot. With a 
large volume used, this is an important 
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with birch plywood, but the grain is 
laid on diagonally, better to resist 
torque of the empennage. All vertical 
joints between panels are arranged to 
be not less than six inches away from 
a bulkhead. All longitudinal joints 
are made to lap over the spruce stiffen- 
ing stringers. 

In fabrication the fuselage is built 
up in two halves on separate right 
and left hand jigs. The wing open- 
ings on each side, cockpit aperture on 
top, dinghy compartment opening, and 
ends of the fuselage are left open dur- 
ing construction. Top and bottom 
edges of each half are reinforced with 
spruce laminated members. Where 
the two multi-ply strips bear against 
each other, "V” grooves in each half 
accurately center the edges but are not 
glued. Inner and outer plywood skin 
is stepped off each side of the joint 
so that a lap strip of equal thickness 
to the outside skin can be applied. This 
is glued and tacked in place, both 
inside and outside the assembled fuse- 
lage. It is further strengthened inside 
by a 0.12-in. 3-ply birch strip twice 
as wide as the first one applied. 

Union of the two halves does not 
depend entirely on bonding of these 
top and bottom edges. Of the seven 
bulkheads, six are made in halves and 
have a butt joint on the vertical center- 
line of the fuselage. The rear No. 7 
bulkhead is made in one piece and 
inserted at the time the two fuselage 
halves are mated. 

Wherever there is a bearing between 
parts that are bolted or fastened to- 
gether, fabric reinforced Bakelite is 
used to prevent compression of the 
softer wood at these points. The 
Bakelite is faced with 0.50-in. birch 
veneer to assure a secure bond when 
glued to plywood members. 

Ends of the fuselage are reinforced 
by laminated and formed half circles 
glued between the inner and outer 
skins. They are of the same thickness 
as the balsa core. All openings are 
reinforced around the edge by solid 
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spruce, walnut, or laminated and 
formed members. In addition, two 
stringers are built into each half and 
extend from No. 3 bulkhead to No. 7. 
These are buried between the skins in 
the balsa core. Only external stiffen- 
ing member is a long half-round piece 
on the left side of the fueslage rear 
above the rear entry door. The upper 
stringers tie into No. 3 bulkhead and 
run forward about 1 ft. to include the 
rear end of the wing pickup member. 

Bulkheads 

Method of assembling bulkheads is 
the same for all except No. 7. Inter- 
mediate bulkheads are all located in 
their proper stations in the fuselage 
build-up mold, and the inner skin is 
stretched over them. Glue and screws 
are both used for attaching skin to 
bulkhead. There is a 0.12-in. 3-ply 
screw strip approximately double the 
width of the bulkhead thickness glued 
to the inner skin, through which are 
driven screws to secure bulkhead. 

Next, formed laminated spruce semi- 
circular pieces of same width as the 
bulkhead are glued and screwed on 
top of the first strips and are also 
screwed directly into the bulkhead. 
Combined height of the two pieces, at- 
tached to the bulkhead but outside the 
inner skin, is equal to the balsa core. 
These bulkhead reinforcements are 
stopped off at the stringers. 

The front floor forward of bulkhead 
No. 2 reaches from side to side of the 
fuselage, and when joined with No. 2 
bulkhead and instrument panel struc- 
ture it greatly stiffens the front sec- 
tion. Bulkhead No. 3 carries at its 
outer lower corners the heavy rein- 
forcements to which the lower wing 
pickup brackets are bolted. These are 
attached not only to the bulkhead but 
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above the wing is a small bulkhead. 
Behind this in the top of the fuselage 
are two more openings — the rectangu- 
lar front one for the dinghy, the circu- 
lar aft one for the radio mast support. 


it of 


immersion, may be instantly released 
' y an electric trigger operated from a 
witch in the lower part of the fuselage. 


When finished the entire fuselage is 
covered with Mandapolam, an air- 
plane fabric that is stretched with 
dope, then painted. Several coats of 
dope well rubbed down assure a fin- 
ished smoothness of skin, free from 
ripples and of course from rivets, thus 
contributing tremendously to the high- 
speed performance of the Mosquito. 


also to side of the fuselage and forward 
ends of the lowest stringers built into 
the aft section. These stringers are of 
larger section for about 40 in. aft of 
the bulkhead in order to distribute 
stresses over more of the fuselage at 
this point. 

Probably the heaviest load of any 
member in the fuselage is carried by 
the rear bulkhead, for it supports the 
tailplane and tail wheel, also shares fin 
and rudder reactions with bulkhead 
No. 6. It is a composite structure 
built up of many types and forms of 
wood. Spruce blocks, either solid or 
laminated, are provided for certain 
parts. The outside edge is made from 
a 4-ply spruce half ring. The two 
members which run vertically on either 
side of the opening are compressed 
birch plywood. At top they support 
the rear bracket of the fin, while at 
the bottom they carry the tailwheel 
bracket and tailplane rear spar braces. 
The whole unit is tied together by 
0.12-in. 3-ply birch facings glued to 

The side panels which finally close 
the opening below the wing are held 
in place by a 2.0x0.I2-in. aluminum 
plate which covers the front end gap. 
This end plate is securely bolted. At 
the rear end, two 1.62x0.06-in. alumi- 
num strips are placed on each side of 
the panel and held with through-bolts. 
These strips align the rear edge with 
the aft skin of the fuselage. They 
close a gap or expansion joint about 
0.37-in. wide at the rear end. The 
panels are only a closure, since the 
wing is the structural member which 
ties together the fore and aft lower 
edges of the fuselage. 

Just behind the cockpit opening and 


sMnof 

fuselage 
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Also the wood structure is so stiff that 
rippling of the skin in flight does not 
occur and interfere with the ship’s 
speed. Importance of this finish is 
illustrated by the results when using a 
night-flying “velvet” black paint. It is 
claimed that' difference in paint 
smoothness frequently caused a speed 
loss of as much as 25 mph. 

Method of fastening equipment and 
attachments to the inside of this per- 
fectly smooth fuselage is ingenious. 
Templates are provided for locating 
bracket holes into which Bakelite- 
molded ferrules are glued. Each fer- 
rule has a brass nut molded inside 
of it and a 2-in. diam. 2-ply birch disk 
glued to the outside end. When glued 
and bradded in place, these nuts make 
a secure foundation for any attach- 
ments. Electric motor driven counter- 
sinks, with a secure stop, control the 
depth of counterbores in the fuselage, 
so the outer skin will not be mutilated. 

The canopy over the cockpit is built 
up on a welded steel tubular frame 
with an angular flange along the lower 
edge to fasten it to the fuselage. There 
is an escape opening in the top with a 
quick release latch. Removable win- 
dows at each side of the “V" wind- 
shield provide direct vision if neces- 

The triple-plate anti-fogging “V” 
windshield windows incorporate a 
unique system for exhausting the air 
space between them. Each is connected 
by a tube with a Schrader air valve. 
Air can be sucked out but its return 
is prevented by the valve. A small 
bladder attached to the outlet tube 
provides the exhaust system. It ex- 
pands as the ship climbs, thus the air 
is sucked out of the hollow windshield. 
A tube of silica-gel is inserted in the 
suction line so as to remove moisture 
contained in the air within the wind- 

Wing pickup members are built up 
from 0.4-in. laminated spruce with the 
grain running lengthwise in all plies. 
The pickup member extends forward 
from bulkhead No. 3 to the point 
where it is bolted to the fitting that 
is mounted on top of the front main 
wing spar. The adjustable fitting 
which is bolted to the wing clevis 
bracket is secured to the wooden pickup 
member by top and bottom plates. The 
pickup at this point is also secured to 
the side of the fuselage by five through- 
bolts with a metal compression plate 
inside the fuselage as a bearing for 
the nuts. 

The wooden pickup member is care- 
fully fitted to the inside of the fuselage 
and then screwed and glued to the 
inside skin. A formed 4-ply spruce 
backing strip forms the core of the 
fuselage behind the pick-up member. 
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This is glued and screwed in place 
before the outer 3-ply skin is applied. 

A serrated block, tapped out for the 
adjustable pick-up fitting, is secured 
between top and bottom metal plates 
by through-bolts. Transverse grooves 
relieve the holding bolts of any shear- 
ing stresses in a fore and aft direction. 
The adjustment is ingenious. A sleeve 
is threaded inside and out with a hex 


nut on the end. The threads are of 
opposite hand so the sleeve acts like 
a turnbuckle. Check nuts are pro- 
vided on both sleeve and bolt so the 
whole nut can be locked when adjust- 
ment is complete. The wing holding 
nut is slipped in place through a hole 
provided in the fuselage skin and se- 
cured by a castellated nut. 

Drainage of a wooden ship is of 
vital importance. There are scupper 
holes provided between ribs and spars, 
or similar members, throughout fusel- 
age and wings. Holes with flush eye- 
lets are provided at all drain points. 

Bonding is another one of the vital 
features on a wood ship. Every metal 
bracket or metal part is connected to 
every other one by flexible metallic 
tape. This is usually glued to wood 
members before they arc painted. 
Bonding is soldered to all permanent 
metal fittings to assure a perfect elec- 
trical connection. 


This is the main load carrying struc- 
ture of the Mosquito. It carries the 
engines, landing gear, radiators, gas 
and oil tanks, and the bomb racks. 
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It is built up as a single unit to which 
the wing tips, leading edges, and con- 
trol surfaces are added. The all-wood 
fuselage is lowered on top of the center 
section, to which it is secured by four 
pick-up bolts and a centering bracket. 

Briefly, the wing from tip to tip 


is built upon two huge box spars 
with 0.25-in. plywood webs and lami- 
nated spruce flanges. Top of the wing 
is of double thickness reinforced by 
spanwise Douglas fir stringers sand- 
wiched between two layers of 0.25-in. 
5-ply birch. The leading edge, of 




formed ply-wood, is attached to the 
front spar. Bottom of the wing, com- 
posite in construction, provides open- 
ings through which the tanks may be 
introduced. These are closed by 
stressed skins bolted to the spars and 
to adjacent ribs. 

From the outermost fuel tank to the 
tip, the plywood under-skin is perma- 
nently secured to the wing and also 
reinforced by spanwise spruce string- 
ers. The complete wing is glued, 
screwed, and bolted together and when 
finished is fabric covered, doped, 
sanded, and painted until it is exceed- 
ingly smooth. The flaps and ailerons 
and their fairings are attached to the 
rear of the spar box. 

The section of the wing spar box 
varies at different points along the 
wing span. Typical section between 
the center of the wing and rib No. 6 
is shown in Fig. 6A. This part of 
the wing takes loads from the fuselage, 
fuel tanks, engines, and undercarriage. 
The top section is made of two ply- 
wood panels with stringers running 
lengthwise between the panels. The 
bottom section is composed of detach- 
able panels made as plywood-balsa 
sandwiches. 
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The box spar section of the wing 
between ribs 6 to 12 is shown in Fig. 6. 
Top skin is of the same construction 
as between the center and rib No. 6: 
bottom skin is fixed and made of a 
single panel of plywood with longi- 
tudinal stringers. From the 13th rib 
to the wing tip there are only single 
plywood skins on top and bottom of 
the wing. 

Each spar consists of two flanges of 
booms, top and bottom, joined by two 
0.25-in. 5-ply birch webs on each side. 
These vary in height from about 16 in. 
at the root of the wing to about 5 in. 
at the wing tip end. In plan view, 
the spars also taper from root to tip. 
The front spar varies in width from 
4.37 to 1.26 in. At the bottom edges 
of each spar in the load carrying sec- 
tion long 4-ply-ash tension strips are 
added for reinforcement. Top flanges 
of both front and rear main spars are 
made from three laminations of 1.5-in. 
thick spruce, scarfed and spliced to- 
gether vertically in the thickest section. 
Flanges are approximately 4.37-in. 
wide and 3.62-in. deep. They are 
lightened between the points of rib 
attachment by spindled slots approxi- 
mately 2. 12-in. deep, with 3.62-in. open- 
ings, and with 25-deg. tapered sides. 

Lower flange of the front spar Is 
made of 0.4-in. horizontal laminations. 
In the rear spar, the lower flange has 
vertical laminations in order to' facili- 
tate fabrication. The front spar is 
practically straight all the way across 
the wing. The rear spar, although 
parallel to the front one throughout the 
center section of the wing for about 
5 ft., sweeps forward at an angle 
of about 10 deg. on either sjjde of the 
mid-section and also upward at an 
angle of about 3 deg. - The vertical 
laminations in the rear spar^re more 
easily formed to these angles.' 

On the face of the front spar, hard- 
wood or Bakelite packings are used to 
distribute pressure of the metal brack- 
ets that support the engine and land- 
ing gear. On the iris Ida' of the rear 
spar, similar packings are provided 
where the landing gear brackets are 
attached. Space between the vertical 
3-ply sides of the spar is filled in at 
each main rib, also wherever a bracket 
is applied. Additional vertical spacers 
are found at ribs. 1, 3, 4, 6. 9, 14. and 
16, and between 11 and 12. Where 
possible the upper flange is spindled 
out between them. 

The lower front flange is built up in 
three sections, the major one at the 
center with horizontal 0.4-in. lamina- 
tions that extend approximately to rib 
No. 6. Then three heavier laminations 
are used until the spar becomes a solid 
piece from rib 12 to the tip. Long 
scarfs of 1/15 ratio are used at 


the transition points. Provided at rib 
attachment points on the inside of 
the wing spars are 1-in. square vertical 
spruce blocks. These are screwed 
through the plywood to a similar block 
on the inside, at points where the 
screws do not enter either the top or 
bottom boom. The ribs are glued and 
screwed to these spruce blocks. The ply- 
wood web grain runs diagonally when 
the spar is in its horizontal position. 

Double Skin on Wing 
Top skin of the wing is made up of 
two 1-in. 3-ply birch skins separated 
by 1.3-in. maximum thickness Douglas 
fir stringers that extend spanwise from 
tip to tip. At each edge there is a 
wide spruce boom (between the two 
skins) that is superimposed over each 
spar, thus adding to their strength. In 
between the wide-edge booms fifteen 
narrow Douglas fir stringers are 
equally spaced. At the center section 
of the wing they are parallel to one 
another, but outboard of the fuselage, 
although equally spaced, all incline to- 
gether at different angles. For refer- 
ence purposes they are numbered from 


1 to 15, No. 1 being the first aft of the 
front edge spar. 

These stringers have to be bent at 
something less than 10 deg. between 
wing ribs 1 and 3. They are spliced 
in this section to facilitate making the 
bend, also increasing their effective 
width at this point where maximum 
strength is needed. Stringers 1 to 4 
and 11 to 15 are 1.0-in. wide, while 5 
through 10 are 1.6-in. wide. At the 
root of the wing they are spaced ap- 
proximately 4.37 in., center to center. 
At rib 3 the spacing, due to wing 
taper, has been reduced to about 3.82 
in. Outward of rib 6 all 15 stringers 
are the same width, 1.0 in. Incident- 
ally, rib 6 forms the outboard wall 
of the most outboard fuel tank. Be- 
tween ribs 8 and 9, stringers 7 and 13 
terminate and stringers 4 and 10 end 
on rib 9, so that only 11 pass beyond 
this point. At rib 11 all stringers have 
been reduced to 1.0-in. thickness and 
0.75-in. width. At this point the 
1.0x0.5-in. stringers start, and spacing 
is about 2.30 in. Spruce is specified 
for the 0.75- and 0.5-in. stringers in- 
stead of Douglas fir. Between ribs 13 
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and 14, stringers 1, 6, and 12 termi- 
nate, while between ribs 14 and 15 
stringers 3, 9, and 15 stop. This leaves 
2, 5, 8, 11 and 14 to end on wing tip 
rib No. 16. 

The stringers are separated by wood 
blocks over ribs 1, 3, 4, and 6 and the 
top skin is bolted through to the rib 
at these points. Elsewhere the top 
and bottom skins are screwed to the 
stringers after gluing. Screws are put 
in at intervals of 3 in., the upper and 
lower skin screws being offset 1.50 in. 
to distribute the load evenly and pre- 
vent interference. At ribs where there 
arc through bolts, the wood screws are 
left out. 

Double top skin ends between the 
12th and 13th ribs. From this point 
outward there is only a single top 
skin. Near rib 8 the single top skin 
is spliced into the top dual skin with 
a full 3-in. scarf. 

The single under skin, 0.187-in. 
thick, is made from 3-ply birch rein- 
forced with spruce stringers. This skin 
extends front rib 6 to the wing tip 
and is glued and screwed permanently 

The bomb bay doors enclose the 
center section of the wing from port 
rib 1 to starboard rib 1. From rib 1 
outward, both sides of the wing follow 
the same pattern so that description 
of one serves for both. The space 
between ribs 3 and 4 forms the wheel 
well. Between ribs 1 and 2, 2 and 3,' 
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4 and 5, and 5 and 6, four fuel tanks 
are suspended from the ribs in each 
side of the main wing. The landing 
gear is enclosed by a metal fairing, 
hence this portion of the wing bottom 

The four fuel-tank access openings, 
however, must be closed. 

One cover panel serves to enclose 
the two fuel tank openings inboard of 
the wheel well; a similar one protects 
the two outboard tanks. These give 
a perfectly smooth bottom to the wing 
where they are attached, since flush 
screw heads are provided and the 
edges are faired into the wing. 

Like the fuselage, the tank-bay cov- 
ers are plywood and balsa sandwiches. 
The main constructional feature is use 
of laminated fabric reinforced Bakelite 
sheets having a 0.050-in. birch veneer 
facing for bolting strips. This permits 
gluing Bakelite to edges of the tank- 
bay panels and to bottom skin of the 
wing where the bolted joint is made. 
The Bakelite has a bearing stress value 
of 35,000 psi. and provides a non- 
crushable bearing for attachment 
screws. For further protection and 
strength, Alclad lap plates are pro- 
vided. with three rows of countersunk 
bolt holes for the joint along the edge 
of rib 6. The nuts are held captive 
with metal covers riveted to structural 
rolled aluminum angles. These angles 
are fastened to the inside faces of front 
and rear spars by wood screws. The 
angles are made up in 1-ft. lengths 
and each carry four fastened nuts. 
Dividing these angles into sections 
allows for any expansion or contrac- 
tion of the wood. The angles are 
mounted in the 3.0x0.5-in. ash tension 
members at the lower edge of each 
wing spar. 

Attachment nuts along bottom edges 
of the ribs are riveted to wood ply- 
faced Bakelite flanges glued tn the 
ribs The intermediate rib between 
the fuel tanks also has a series of fast- 
ened nuts, so that the center of each 
panel is secured by bolts, with bottom 
of the rib accurately positioned. These 
Aerotight nuts are fastened either 
with wood screws, rivets, or bolts. 

Wing Ribs 

There are three types of wing ribs: 
No. 1 or fuselage rib, the double sided 
or box type ribs such as arc used on 
each side of the wheel well, and the 
open faced or light ribs. 

No. 1 ribs come just inside the 
fuselage contour and carry shear bolts 
which support the fuselage side panels 
below the wing. The web of these 
ribs is 3-ply birch 0-25-in. thick. They 
are reinforced with spruce flanges top 
and bottom, also by retangular vertical 
stiffeners. The bottom flange carries 
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a Bakelite reinforcement connection 
strip, to which the inboard edge of 
the inner fuel tank cover panel is 

The box type ribs are made with 
two 0.187-in. 3-ply birch sides and 
have walnut, birch, ash, or spruce 
stiffeners, depending on their location 
and purpose. Engine rib No. 3 is 
typical. The stiffeners are all grade-A 
spruce, and except for the top one 
they are all solid. The top flange is 
made from 0.27-in. spruce laminations 
and is approximately 0.8-in. deep over 
its full length. The lower flange aver- 
ages 1.3-in. deep. The solid spruce 
vertical stiffeners are 0.4-in. wide. 
Outside width of the rib measures 2.0 
in. Semi-circular cut-outs are pro- 
vided in the side panels through which 
the Aerotight nuts can be inserted. 
Bolts that go through the upper double- 
skin catch the nuts inserted in the 
top flange of this rib. Nuts holding 
the lower panel are inserted through 
similar holes in the web above the 
bottom rib. 

To distribute load, the cutouts are 
alternated, first on the left web then 
on the right. The bolt holes are spaced 
approximately 3 in. apart. Spacing 
of the screws that clamp the rib stiffen- 
ers and side panels together is also 
kept at about 3 in. Ply-faced Bakelite 
is glued to the bottom to carry the tank 
panel fastening nuts. These are 
omitted on double panels where they 
bear against underskin stringers in- 
stead of against a tank door. 

Single web ribs are made in two 
weights: Those for ribs 7, 8, 12, 

13, and 15 have a 3-ply 0.0625-in. 
thickweb: the others have 0.078-in. 
webs. All are made from 3-ply birch 
with the web located on the inboard 
face. The top and bottom flanges are 
solid spruce. The lower one varies in 


depth from 0.6 to 0.7 in. by 0.7-in. 
width. The top flanges vary from 0.97 
to a 0.65-in. depth. The 0.4x0.7-in. 
vertical stiffeners ate each reinforced 
by a 1.4xA-in. 3-ply piece glued and 
bradded to the exposed side. Triangu- 
lar gussets, also of 3-ply birch, are pro- 
vided at corners of the rib. 

There are 16 ribs on each wing, not 
counting the double-sided box-type rib 
which is located at the center of the 
ship. The latter is used to help sup- 
port the bomb racks. Ribs on each 
side of fuel tanks and wheel wells are 
box type. There are also two other 
box type ribs, Nos. 8 and 14. These 
are located at critical points, the first 
where aileron control reactions take 
place, the latter at the outboard aileron 
support. 

Wing tips are bolted in place just 
like the tank bay doors, with flush 
screws that engage captured nuts on 
wing end rib No. 16. These nuts are 
held by an aluminum cuff bolted to the 
wing end rib. The wing tip has a 
spruce and laminated plywood rib that 
matches the wing and rib. Feature of 
this construction is provision of ply- 
faced Bakelite reinfdrcements all 
around the attaching point so that 
screws will not crush the tip or wing 
end at the joint when they are tight- 
ened up. The wing tip itself is con- 
structed with a plywood outer skin 
glued and screwed to spruce formers 
and to a triple laminated spruce edge 
that gives the tip its proper contour. 

Leading Edge 

The leading edge of the wing is 
made up in four sections. Two of 
these, one right, the other left, extend 
outboard from engine nacelle to wing 
tip. They are slipped over the for- 
ward side of the front wing spars and 
screwed and glued in place. When as- 
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Bombs painted in side show number ot 
missions ft own. .(Chas. E. Brown photo.) 


sembled, they become a fixed portion of 
the wing unit. Each leading edge con- 
sists of a series of spruce nose ribs 
reinforced by 3-ply wood gussets and 
a longitudinal scalloped plywood strip 
set in at a 45-deg. angle. This struc- 
ture is then covered with a pre-formed 
plywood skin that fairs into top and 
bottom skins of the wing. 

Between engine and fuselage the sec- 
ond section of leading edge has been 
developed so as to form a housing for 
oil and liquid coolant radiators. It is 
constructed of 24ST Alclad sheet. The 
leading edge has a fixed opening that 
form? a duct through which air passes 
to the radiators. The rear bottom 
portion of each cooling unit has a 
two-position flap to control flow of 
air through the radiators. 

Design Analysis of llte deHavilland 
Mosquito will be concluded in June 



140 


AVIATION, May, 1944 


METHODS FOR DETERMINING 
AIRFOIL PRESSURE DISTRIBUTION * 


By MONROE A. MALLER, Hugh* Aircraft Co. 

Specially collated for those who may be called upon to apply 
experimental data obtained from tests, here are the practical steps 
required in estimating airfoil pressure forces. Particularly treated 
are mechanics, test equipment, and wind tunnel models. 


customary to refer to the value of undis- 
turbed total head in the test section as 
free stream total head, and it assumed 
conveniently that the value of total head 
is constant in a plane 'jgprmal to the 
undisturbed flow. 

One important property 15f procure is 
that a pressure is equally exertea'-in all 
directions. This fundamental principle is 
very important in its applications. 


I X STRUCTURAL DESIGN AND ANALYSIS, 

the role of pressure distribution is 
an important one. Accordingly? the 
purpose of the following discussion is to 

involved and their relation to the con- 
ception of pressure distributions. 

It is first nesessary to define a few 
physical quantifier “tiff — significance of 
which will become evident as our dis- 

Since air is a gas, its pressure is of 
prime importance. Pressure is defined as 
force per unit area, which then fixes the 
definition of force as the summation of 
pressures over a given area. In a moving 
stream of air, application is made of two 
types of pressures which also justify 
definition. One of these is the static 
pressure of the air, which is the pressure 
due to the weight of the air alone. The 
symbol for static pressure is the letter p. 
The second type of pressure is called 
dynamic pressure — the pressure due to 
the velocity of the air alone. Obviously, 
when the air is still, the dynamic pressure 
is zero. The symbol for dynamic pressure 
is q, and its value is given by the ex- 
pression — 

? = i e V* (l) 

where p is the mass density of the air in 

in feet per second. The slug is a funda- 
mental unit of mass and is expressed by 
weight divided by acceleration due to 
gravity, i. e., W/g. For air, the specific 
weight of which is 0.07651 lb. per cu. ft., 
the density in slugs is 0.07651/32.1740= 
0.002378. 

Sum of the static and dynamic pressure 
in a uniform horizontal flow is known as 
total head pressure, or more simply, total 
head. In equation form the sum is 

P + « = H (2) 

that is, the well known Bernoulli’s 
Equation for incompressible flow which 
states that the sum of the static and 
dynamic pressures is a constant along any 
streamline. In wind tunnel testing it is 
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Fig. 8. 




tape. In application, the static orifice is 
located at various percentages of the 
chord, and the pressure is measured by 
connecting the mouse into the manometer, 
as shown in Fig. 6. Tunnel static is taken 
in the test section. 

If the dynamic pressure q, is measured, 
using a manometer employing the same 
fluid medium as for the mouse, then the 
pressure coefficient P (to be derived 
later) is obtained by dividing p L — p, 
(static pressure at the "mouse" orifice 
minus tunnel static) in inches of man- 
ometer liquid by q in inches of the same 
manometer liquid. "Mice" are incon- 
venient to use in that they require the 
tunnel to be shut down between measure- 
ments to permit relocation. 

Other components of the airplane, such 
as wings (three-dimensional), tail sur- 
faces, fuselages, etc., are adapted to 
pressure distribution tests by installing 


pressure tubes in a manner similar to that 
shown for the smooth surface models 
(cf. Fig. 2). Where this is impractical, 
the mouse method may be employed. 

Mechanics of Pressure Distribution 

Air flowing around an airfoil exerts a 
pressure at each point on the airfoil 
surface. This pressure is positive or nega- 
tive, depending on whether it is greater 
or less than the static pressure of the air. 
A pressure distribution is merely a map 
of the pressure, on an airfoil. 

Consider an airfoil in a uniform stream, 
giving special consideration to some par- 
ticular region on the airfoil, say on the 
nose. Let the region under consideration 
be an element of area of unit width and 
length, ds. Construct a tangent line 
through a section of the airfoil at the 
location under consideration, as shown in 
Fig. 7. The length, ds. lies on this tangent, 


Fig. 9. Pressure distribution data. 



and the force on the element is perpendic- 
ular to the tangent, as shown in Fig. 7. 
If p is the value of the net static pressure' 
on ds, then the force on the element has 
the value pds, which is noted as dp. 

Further, if the tangent makes an angle 
A with the chord line as shown, then dF 
has components parallel and perpendic- 
ular to the chord line, and the values of 
these components are, respectively — 
dF, = dF sin A 

dF, — dF cos A (6) 

From the triangle in Fig. 7 it can be 
seen that sin A = dy/ds and cos 
A ' - dx/ds . Recalling that dF = pds, it 
follows that — 
dF, = pds X dy/ds = p dy 
dF, = pds X dx/ds = pdx (7) 

The summation of all the forces per- 
pendicular to the chord line along the x 
axis on both the upper and lower surfaces 
is called the normal force , and its value 
may be expressed in the general integral 

F, = fpdx (8) 

Similarly, the summation of all the forces 
parallel to the chord line along the y 
axis on both the upper and lower surfaces 
is called the chord force, and is given 
by — 

P.-fvdy (9) 

These integrals are evaluated graph- 
ically from wind tunnel test data. For the 
normal force, the integration is carried 
out parallel to the chord line between the 
leading and trailing edges. Chord-force 
integration is carried out perpendicular to 
the chord line between the maximum 
upper and lower ordinates. 

(Turn to page 273) 
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Manipulator holding ingot in V /ows of 3.000-ton hydraulic press. By 
using V-shaped taws, capacity of press has been greatly increased. 


FROM BILLET TO BLADE 


Chevrolet (no longer making cars) now cogs aluminum ingots into 
billets. And Frigidaire (no longer making iceboxes) completely 
processes these blanks into Hamilton Standard propellers. Here's 
the detailed "how" of this high-production wartime teamwork. 


F kom start to finish, the making of 
forged aluminum blades for Hamil- 
ton Standard propellers is a pre- 
cision job. How difficult it is to make 
these airscrews and why they are so ex- 
pensive will be considered in this article. 

First off, there are two distinct phases 
in production— the rough forging from a 
billet and the machining to produce a 
finished product. 

One of the outstanding aluminum 
forging plants in the country is that 
operated by Chevrolet, where aluminum 
ingots 1 ft. sq. and 9 ft long are cogged 
down into the billets from which the 
smaller aircraft forgings can be made. 
The end product of these billets may, 
at this plant, be radial engine crankcases, 
aircraft parts, or the rough propeller 
blades in which we are interested. 

From the forge plant, the rough blades 
go to Frigidaire. There they are com- 
pletely machined, painted, and balanced 
ready for assembly. Frigidaire methods 
are doubly interesting because they show 


how a high unit production plant applied 
its methods and conveyors to making war 
products after conversion from refrigera- 
tors. The absence both of trucks and of 
men moving in the aisles instantly im- 
presses any visitor. It is hard to realize 
that everyone is busy and that the plant 
is running at top production. All ma- 
terial is moved by overhead conveyors, so 
there is no reason for any worker to 
leave his machine. 

Forging Process 

At the Chevrolet plant, one of the most 
interesting machines is the 3,000-ton 
capacity Wood hydraulic press. This 
press is operated by hydraulic pressure 
so that the aluminum is allowed to flow 
while being forged instead of being ham- 
mered. The ram operates under 4,500 
psi. Two 300 hp. electric motors driving 
100 gpm. triplex pumps are required to 
maintain this liquid pressure. Four air- 
over-fluid accumulators, 24 ft. high with 
6 54 in. steel walls, hold the pressure. 


Each accumulator or “air bottle" weighs 
32 tons. To maintain the air pressure, a 
triple stage compressor drawing 100 psi. 
shop-line air steps it up to 4,500 psi. It 
takes 48 hr. to charge the accumulators. 

It is interesting to observe that the two 
300-hp. water pumps can maintain the 
pressure while operating the press, but 

4.500 hp. would be required continuously 

if the accumulators were not used. Tlid 
tremendous pressure exerted when the 
press is in operation, heats up the hy- 
draulic liquid so much that it has to be 
passed through a heat exchanger alter 
release; 7,500 gal. of hydraulic fluid 
stored in three 28 ft high and 4-ft. dia. 
tanks is required to cool fluid to the 
pumps. ■ 

When the press is in operation, the 

1.500 lb. cast aluminum ingots arc heated 
for 3/ hr. to 720 deg. F. in the adjacent 
furnace. Then each is picked up by the 
huge manipulator tongs and cogged down 
in the hydraulic press. In this operation, 
the tensile strength of the ingots, (about 
39,000 psi.) is increased by the working 
of the metal to around 55,000 psi. A 
time-saving feature unique in this Chev- 
rolet installation is mounting of the billet 
turntable on the front of manipulator 
bridge instead of on the floor. Cogged 
billets, cut up in sheet lengths, are used 
for crankcase sections and other aircraft 
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One of the most interesting jobs at the 
forge plant is the volume production of 
aluminum propeller blades which does 
not involve the use of the Wood press. 
Four different models of blades are 

From 6 or 8 in. dia. aluminum billets, 
the right length of stock is cut off to pro- 
vide sufficient material to form the size 
of blade being made. Belt-driven abras- 
ive-wheel cut-off saws are used for this 
purpose. 

Next the stock length of aluminum bar 
is centered on one end, then chucked in a 
Duomatic lathe which has two carriages 
so that the entire piece can be "scalped" 
to size in one operation by the tool on the 
near side while the tong “hold” is turned 
down by tools held on the carriage oppo- 
site. Stops are provided on the tool 
post so the “hold" end can be turned 
down in steps and no measurements have 
to be taken. This makes it easy for 
two men to turn out 20 units per hour. 

The “scalped" billet is heated to 850 
deg. F., then taken to a four step Ajax 
No. 5 roll swaging machine, where the 
round section of the billet is gradually 
flattened out. A progressive operation, 
this requires two men to handle the hot 
billet and a roll operator who knows just 
how far to feed the piece into the rolls 
at each stage. 

After this, the semi-flattened piece is 
reheated and put under a 35,000 lb. Erie 
steam hammer. The blade is forged to 
size, and the flash is then removed by a 
special die mounted in a Bliss press be- 
side the steam hammer. 

cut off with a Tannewitz band saw. Both 
the blade and the hold, which later be- 
comes a laboratory test coupon, are 
stamped with identifying numbers. From 
this point on, the hold and blade go 
through the subsequent heat treating 
cycles together. 

The shank is again heated preparatory 
to putting on the steel-roller thrust-bear- 
ing races and upsetting the end of the 
blade. This is an unusually ticklish 
job since there is so little clearance be- 
tween the thrust rings and the jaws of 
the upsetting machines used to put the 
bulbous end on the blade shank. 

With the forging complete, it is now 
necessary to heat treat to obtain maxi- 
mum strength characteristics. The first 
step is the “solution treatment" for 12 
hr. in an electric furnace, half of the 
time being required to bring the blades 
up to the soaking heat of 960 deg. F. 

In 20 sec. or less after they come out 
of the electric furnace, they must be 
quenched in water. This “fixes" the 
metal structure obtained in the heat 
treatment. The tang cut off of each 
forging is wired to its blade and goes 
through exactly the same heat treatments 
as the blade itself. The blades are sus- 
pended from “merry-go-round" rings 
which allows compact, round-type electric 
furnaces to be used. This also assures 
the minimum blade distortion when 
quenched, for the water hits each side 
of the blade equally as it is immersed. 

After quenching the blades have to 
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blade test sample s wired to respective shanks tram which they come. 


be aged. This is called “precipitation 
heat treatment". A Ross mechanized 
furnace 175 ft. in length is used for this 
purpose. The blades move about 2 in. 
per min. and take 16 hr. to complete a 
cycle through this furnace. About half 
the time is required to bring the blades 
up to the aging temperatures of 340 to 
350 deg. F., then they are kept at this 
temperature for 8 to S'/s hr. This gives 
additional strength to the forged alumi- 
num blade. 

Inspection follows on each blade before 
it is shipped to the shop where it is to 
be machined. A tensile test specimen is 
turned from part of each tang. Another 
portion of the tang is analyzed chemi- 
cally or with a spectroscope. With small 
bench lathes and tensile test machines, 
girls turn and test samples of every 
individual blade. 

Forgings which pass inspection are 
now cleaned up with manual electric 
grinders, then inspected for visible me- 
chanical flaws or dimensional variations 
before they are shipped away. 

Machining at Frigidaire is the final 
step in production. Guided by years of 
experience in high unit production, this 
organization has developed new methods 
which have almost halved the man hours 
required per blade. Material handling 
has been reduced to minimum by util- 
izing the overhead conveyors formerly 
required in the manufacture of electric 
refrigerators. 

The blade forgings are received from 
Chevrolet with the finished roller thrust- 
bearing races in place. These rings are 
carefully protected from damage in ship- 
ment, also during the machining of the 
blades, by a metal snap cover. 

Before any machining is done, the 
bulbous end of the shank is tested for 
hardness. This is vital since this “upset” 
must carry the entire centrifugal and tor- 
sional loads on the blade. Therefore no 
machine time is lost by machining a 
blade which is unsafe. In its rough con- 
dition, a blade can be reheat-treated and 
probably saved — instead of scrapped as 
would be the case if any machine work 


were done on it while in the soft con- 

Equal care is taken to shake sure the 
roller bearing faces have been unharmed 
during the blade upsetting or by the 
blade heat treatment which followed. 


This check is done on a special Magna- 
fiux machine. 

The first production operation is to put 
a center in the tip, then bend the blade 
to a template. Locating the blade by the 
tip center and the shank, the bottom end 




Dimensional checks are made to determine center line and to insure Using center in tip and centerline on lace, operator of straightening 
that sufficient material is included for all subsequent operations, (This press uses template to check blade while bending it. ( This and sub- 
and preceding photos by General Motors.) sequent photos by Frigidaire.) 
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Airfoil inspection by vernier scale instruments , meos- Gage lor inspecting shanks of finished blades. Three 

uring angularity, width, and length within .001 in. dial indicators record measurements within .00 1 in. 


be detected by the inspectors. 

After structure inspection, a final pol- 

ance is made by inspectors. If the blade 
passes, it then goes to a four-spindle 
Ex-Cell-0 and the locating holes are 
drilled and tapped in the bottom of the 
shank to secure the bronze bushing after 
it is inserted. The tapered hole in the 
shank of the blade is then bored out on 
the Borematic. 

Next the end of the blade is carefully 


gaged, then the setting graduations are 
embossed on the edge of the shank flange. 

The bronze bushing which goes in the 
end of the finished blade is frozen to 
—20 deg. F. in a special Frigidaire com- 
mercial unit. The bushing is then pressed 
into the blade shank with 900-lb. pres- 
sure. Then the blade is ready for its 
accurate dimensional check on the very 
complete inspection fixtures provided. 

A final buffing is given the blade to 


remove any minute scratches, due to 
handling, and it is then balanced with 
lead wool and degreased in an atmosphere 
of dichlorethylenc. This eliminates water 
spots and provides a clean base upon 
which to apply the paint. 

During the entire cleaning and painting 
process the blades are hung from a mov- 
ing conveyor so no hands need touch the 
blade. Great care is required in paint- 
ing, for a little overspray on the yellow 
tip is enough to change the balance of 
the blade. 
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Approach to the Problem 
Of Radio Precipitation Static 

PART II— NOISE REDUCTION 


By C. J. BREITWIESER 

Design StaH Engineer, Consolidated Yutlee Aircralt Carp. 

Concluding his two-part series on this troublesome phenomenon, the 
author discusses present methods of noise reduction and the prob- 
able final solution to improve radio communications. 


have not proceeded far enough as yet to 
make any specific recommendations at 
this time; however, it is not outside the 
realm of possibility that the precipitation- 
static interference may be substantially 
reduced by the application of a thin 
layer of paint of some specific composi- 


Control of Discharge 


I that the apparent discrepencies of 
the phenomenon of precipitation- 
static are explained by the differences of 
the electrical conditions of the atmos- 
phere. Contradictions to the current 
hypotheses seem to take place at a time 
when the airplane is flying through a 
region of appreciable electric gradient 
and may be rationalized by giving proper 
attention to the gradient field effects. 

The methods of reducing radio inter- 
ference of this nature may be grouped 
into two classes: (1) Treatment of the 
airplane, and (2) treatment of the radio 
apparatus. 

Two general methods of treatment may 
be applied to the airplane : (a) The sur- 
face and exterior of the plane may be so 


mulation ; <b) tl 


e the i 
airplane m 


e of ai 


eated 


Minimization of Charging Rate 

First and most direct method of mini- 
mizing the accumulation of electric charge 
is to reduce airplane speed. The greater 
the velocity of impinging particles of 
precipitation, the greater the number of 
electrons knocked off with a subsequent 
increase in the charging effect Reduc- 
ing the speed greatly reduces the effect of 
precipitation-static. Not all pilots seem 
to be familiar with this fact but, regard- 
less of the other measures which are 
applied, the speed should be reduced. 
Reduction of propeller speed also de- 
creases the amount of interference. The 
radio noise may be lessened by reducing 
the engine rpm. ; the pitch of the pro- 
peller may be increased to compensate for 
the reduced rpm. 

A second method of reducing the ac- 
cumulated charge is to treat the surface 
of the aircraft A smooth surface with 
a minimum of projections and irregular- 
ities has a lower charging rate than a 
rough surface. Certain type finishes have 
been observed in wind-tunnel tests to 
have a marked effect on the charging 
rate. In a Consolidated Vultee test, one 
type of airplane dope on the metallic 


surface of the model resulted in a charg- 
ing rate of four times that of another 
type of paint. It was also observed that 
for certain types of dust, one paint would 
cause a charge of negative polarity to 
build up, whereas another paint would 
cause a positive charge. 

Observations of this nature indicate 
that there is considerable value in the 
treatment of the surfaces. Investigations 


the airplane, it will build up to a potential 
at which some region of high electrical 

the charge drains off. As explained be- 
fore, this will cause radio interference 
unless some method is provided for con- 
trolling it 

Most direct approach is to smooth all 
projections and sharp edges on the air- 
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tor acts in the manner of a spark ping 

severity and duration of the noise pulses. 
The series resistor may act as either 


a true oscillation suppression resistor or 
as a decoupling resistor, depending on the 
manner in which it is applied. As a 
decoupler (usually of short length), it 
serves to isolate the discharge circuit 
(trailing wire, in this case) from the 
inductance and capacity effects of the 
airplane. As a suppressor (usually of 

to increase the circuit decrement and add 

that it will no longer be self-resonating. 

Many other devices have been used to 
control the discharge. Various forms of 
trailing wires and static discharge spikes 


time to time. A successful discharger 

It localizes the discharge and suppresses 
the radio interference or it converts the 
discharge into a type of discharge which 
has a minimum effect on the radio rc- 


Such devices as the radium-tipped dis- 
charge rod, ultra-violet generator, high 
polarizing potentials on the discharger, 
and creation of secondary particles for 
charge transportation have all been con- 
sidered. Several modifications of these 
are, at present, being developed and show 
signs of being considerably more effective 
than the trailing wire. The modus oper- 
and i of each is to drain the accumulated 

as to cause a minimum of radio-frequency 


Another approach to the problem is in 
the design and treatment of the radio ap- 
paratus. There are certain systems of 
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radio transmission and reception which 
are inherently less sensitive to outside dis- 
turbances than others and may be used 
in aircraft to minimize the effect of static. 

Frequency-Modulation 

Frequency-modulation systems are 
many times less sensitive than the con- 
ventional amplitude-modulated systems. 
Unfortunately, most aircraft systems of 
today are amplitude-modulated, a system 
which is about the worst offender of all. 

Not all F-M systems are equally in- 
sensitive; the so-called “wide-band” gives 
the greatest reduction in noise. 11 Expressed 
crudely, atmospherics or outside electrical 
disturbances are capable of inflicting 
amplitude or magnitude changes in a 

able to change the wave length of the 
transmitted wave, since that is solely a 
function of the transmitter components. 
An A-M receiver is sensitive to changes 
in signal level or intensity and therefore 
sensitive to static disturbances. On the 
other hand, the F-M receiver will re- 
spond only to deviations in frequency and 
therefore does not respond to static. 

An F-M radio wave transmits the “in- 
telligence” by means of the variations in 
the carrier frequency. Note in Fig. 5A 
the essentially constant amplitude of the 
F-M wave and the variation in the 
frequency. In Fig. 5B it may be noted 
that the fundamental frequency is essen- 
tially constant, but the amplitude of the 
signal is varied in direct ratio with the 
transmitted “intelligence." 

In Figs. 5C and 5D, static mainly 
affects the amplitude but not the funda- 
mental frequency. These “disturbed" 
transmissions arc picked up by the re- 
ceiver as shown in Fig. 6. 

The F-M receiver has a so-called “clip- 
per" stage which removes the effects of 
any variation in amplitude and, conse- 
quently, the received "intelligence” is 
demodulated and reproduced at the loud- 
speaker with practically no distortion 

The A-M (amplitude-receiver), on the 
other hand, depends upon the variations 

^ Hund^August — Frequency-Modulation (book). 


in amplitude of the received wave for the 
reproduction of the transmitted intelli- 
gence. Therefore, any amplitude distor- 
tion of the transmitted wave will be im- 
pressed on the demodulator stage and will 
manifest itself as distortion or noise in 
the loud-speaker. 

One of the limiting factors of present- 
day F-M systems is the fact that it is a 
wide-band system and, therefore, neces- 
sarily is confined to the short wave 
lengths where these wide channels are 
available. Nevertheless, F-M is creeping 
into more and more aircraft radio appli- 
cations and is a great improvement over 
the present A-M as far as precipitation- 
static is concerned. 

Noise Reduction Antenna 

Radio interference of external origin 
may be substantially reduced by a cor- 
rectly designed antenna. A long antenna 

signal. The signal-to-noise ratio may be 
increased by using an antenna of critical 
length, or one which is tuned to the 
particular wave length in question. 

There are several forms of so-called 
noise reduction antennas. These types of 
antenna are generally for the reception of 

wave lengths, and only to the extent to 
which the radio equipment in question is 
to be used in this manner is this type of 
antenna of any value. A trailing wire 
which may be reeled in and out to any 
specific length is frequently used in air- 

In the case of precipitation-static, the 
advantage of a tuned antenna is offset by 
the fact that the trailing wire acts in a 
manner similar to that of the static dis- 
charge wire and thus pipes noise directly 
into the receiver. Tuned doublet and 
other similar types of noise reduction 
antennas are, in general, impractical for 
the installation on an airplane. 

Loop Antenna 

By far the most universally used an- 
tenna for noise reduction on aircraft is 
the shielded loop or “anti-rain static 
loop,” as it is called by some manufactur- 
ers (Fig. 4). 


This antenna consists of a loop antenna 
which is completely enclosed in a metal 
sheath or housing, save for one small 
segment or slot to prevent the shield 
from forming a closed loop. The shield 
is made of a nonmagnetic material. 

Since the shield is not completely 
closed, the loop is responsive to the mag- 
netic field. All but the section at the 
narrow slot is completely enclosed and 
electrostatically shielded. A quite com- 
plete description of the shielding action 
is given in Dr. Starr's paper (see refer- 
ences, Part I, Apr. Aviation). 

Largest component of precipitation- 
static noise is in the electric field vector 
and therefore is markedly reduced by 
an “anti-rain static” loop. Due to the 
fact that the electric current flowing from 
a static discharger is low and the voltage 
is high, a relatively large amount of the 
discharger noise field is propagated as an 
electric field, and a relatively low portion 
is magnetic. The magnetic field is not 
propagated to any appreciable extent and 
the electric component is shielded by the 
electrostatic shield of the loop. Therefore, 
the loop antenna used in conjunction 
with the discharger has been found quite 
effective in reducing the effects of precipi- 

The conventional single-wire antenna 

type of disturbance. Fig. 7 is a simultan- 
eous recording of the noise level output 



shielded loop (compass type). It is in- 
teresting to note how the noise level on 

the clouds were approached and dropped 
off suddenly as the airplane left the 
clouds. The receiver with the shielded 
loop gave only a slight increase in noise 
at the most severe region, as may be 
noted from the recording which remained 
at essentially a constant low level. 

Fig. 7 is on a db scale; the top of the 
chart represents a saturated condition. 
The second scale division from the bottom 
of the chart represents approximately a 
threshold level of sound under the con- 
dition of the airplane's ambient noise. 

(Turn to page 2fi7) 
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Graphic Simplifications 
In Computing True Airspeed 


By RICHARD G. SMITH, Experimental Flight Engineer , 

Pratt & Whitney Dry. United Aircraft Corp. 

Presenting pertinent nomographs which not only save much valu- 
able time in estimating true airspeed but also go far in reducing 
chances of error in calculations. 


T rue airspeed, the velocity of air- 
craft relative to the air. may he 
computed as the product of indi- 
cated airspeed, a compressibility correc- 
tion factor, and the square root of the 
density ratio. 

First, for the sake of clarity, it would 
be well to discuss the significance of each 
of these terms : 

By indicated airspeed is meant the read- 
ing of a perfectly constructed airspeed 
meter subjected to the true dynamic pres- 
sure of the air. Practically, it is the 
airspeed meter reading corrected for 
errors due to the instrument itself and 
to an imperfect location of the pitot- 
static head. 

Airspeed meters are so graduated as 
to read true airspeed if subjected to true 
dynamic pressure under standard-air sea- 


level conditions of air pressure and tem- 
perature. Any departure from these con- 
ditions affects the reading of the airspeed 

First, due to the increased compressi- 
bility of the air at higher altitudes, the 
dynamic pressure for a given true air- 
speed would increase if the air density 
were to remain unchanged. The airspeed 
meter reading, or indicated airspeed, 
would then become higher than the true 
airspeed. Thus the need for a “com- 
pressibility correction factor." 

Second, as the altitude is increased the 
air density must actually decrease. This 
has the effect of reducing the dynamic 
pressure for a given true airspeed. The 
indicated airspeed, after being corrected 
for compressibility changes, is multiplied 
by the square root of the density ratio 


to obtain true airspeed: This density 

ratio is equal to standard air sea-level 
density divided by the density of the 
air at the altitude in question. Inasmuch 
as air density is fixed by air pressure 
and temperature, it follows that the square 
root of the density ratio is a function 
of pressure altitude and free air tem- 
perature. 

Unfortunately, any temperature-meas- 
uring device as installed on an aircraft 
does not measure static free-air tempera- 
ture. This is because as the thermometer 
strikes the air, the air is compressed and 
its temperature is raised. It is necessary 
to correct for this temperature rise before 
the square root of the density ratio can 
be accurately determined. This correc- 
tion can most conveniently be made by 
use of the accompanying nomograph (Fig. 
1). Pressure altitude and indicated air- 
speed are aligned on scales A and B. The 
value obtained on scale C is transferred 
to scale Ci, then aligned with the proper 
value of K (next page) on scale D. The 
temperature ratio found on scale E is 
transferred to scale E, and aligned with 
the observed temperature on scale F. 
Corrected temperature is then found on 
scale G. 
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Precision Angle Plates 
" Bypass " Trigonometry 

Obviating use of math for laying out compound angles, dial 
angle plates employed by Curtiss-Wright save many hours 
and give instant accuracy. 



T he process of laying out and check- 
ing jobs where compound angles 
are involved, has been made 
simpler and shorter by the dial angle plate, 
an instrument (Figs. 1 and 2) designed by 
Harry B. Comfort and Charles F. Palm, 
foremen in Curtiss-Wright's tool inspec- 
tion department. The plate — actually a 
dial for a 90 deg. arc — is used in conjunc- 
tion with a toolmaker's knee with a 
vernier scale. This knee, maneuverable 
from a vertical to a horizontal position, 
has a rotary base and furnishes but one 
angle. By applying the angle plate to the 
knee, compound angles can be obtained in 
a range sufficient for all practical appli- 

Measurement by means of the new in- 
strument results in better workmanship, 
while a number of attachments make it 
easy to apply in complicated jobs. It 
can be used by inexperienced workers for 
precision angle checking, either simple or 
compound, since the angles can be meas- 
ured in degrees, minutes, and seconds. 

The plate may be made in any con- 
venient size desired, and to date both a 
10x12 in. and a 20x14 in. plate have been 
designed. Construction of the instrument 
and its accessories is simple. A series 
of plotting holes are drilled in a i or 8 
cold rolled steel plate. Slip fit dowel pins, 
a set of graduated disks, centrally drilled, 
and a pivot sine bar comprise the acces- 

Two feathers on the back surface, paral- 
lel to the fore edge, and four lock bars 
lock the plate in any position on the 
knee. Holes provide for angle measure- 
ment in a 90-deg. arc by insertion of slip- 
fit pins in combination with a sine bar. 
Three holes on a straight line along the 
base and two holes along the right edge 
form a 90-deg. angle. The hole at the 
angle gives a center of an arc formed by 
19 holes drilled in the plate on a 15 in. 
radius and spaced 5 deg. apart. Addi- 
tional holes arc. provided for other angle 
combinations. All holes are reamed .25 

A sine bar pivots on the comer hole 
to contact a fit-pin inserted at any desired 
point on the arc, thus determining that 
particular angle. Minutes of angle are 
obtained by slipping disks over the pins 
graduated in sizes from } to 43 deg. 
A further breakdown in seconds can be 
made by using gage pins with the disks — 
the pin heads also in graduated sizes. 

A feature of the sine bar is an obtuse 
angle notch on the index end with a 
slight circular relief provided at the angle. 
This cut-out provides a contact surface 
for the pins or the disks on the sine bar. 

A simplified sine bar, which can be 
applied in checking compound angles not 
easily measured with standard sine bars, 
is another instrument for angle measure- 
ment developed in the plant's tool inspec- 
tion department (see Fig. 3). Designed 
by Tool Inspector William F. Schulte, 
it has proved itself highly useful in tool 
and fixture manufacturing and inspection. 

The instrument is a cylindrical rod with 
concentric ball bearings at the ends. 
In using it where an angle is not readily 
obtainable, there is no need for extra 
measurements and additional calculations, 
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BEECH CRAFT- AT*7 



FIRST OF ITS KIND to be accepted by the 
Army Air Forces, the Beechcraft AT-7 
Navigation Trainer is one of the most 
highly praised of all advanced trainers. 
Ask any Army navigator, and chances 
are you'll find he learned the tricks of 
his trade in this "school of the skies." It 
is fast, roomy, and can be easily handled 
by one man without a co-pilot. 

Silvertown Tires, De-Icers, and Ex- 
pander Tubes are among more than 
eighty B. F. Goodrich airplane products 
which are helping planes like the "Navi- 


gator” do their important work so well. 
Saluting this top trainer and the loyal 
workers who build her, B. F. Goodrich 
selects the Beechcraft AT-7 as "Plane 
of the Month." 


B.E Goodrich 






Lightweight Rubber Fuel Cell 



sfi&* 


W HEN self-sealing rubber fuel 
cells were developed, their 
prime purpose was to protect 
against fuel leakage and fire caused 
by bullets. However, it was soon 
discovered that these rubber cells 
had another important advantage 
over the integral-type compart- 
ments formerly used— they gave 
considerable protection against 
other types of leakage. For ex- 
ample, in minor crashes, these 
rubber cells would resist shocks 
which could buckle and split open 
an integral fuel compartment. 

This discovery suggested the use of rubber fuel 
cells as a solution to the fuel-leakage problems in 
non-combatant aircraft. It wasn't necessary to carry 
the extra thickness and special construction of the 
bullet-sealing cell to give airplane designers the 
other advantages of rubber containers. The light- 
weight B. F. Goodrich "bladder-type"cell meets the 
need for a flexible, leak-proof, non-self-sealing 
rubber unit. These B. F. Goodrich cells are actually 
rubber bags or bladders tailored to fit accurately 
into the spaces between wing supports. Each cell is 
equipped with fittings for filling and draining. 

Integral-type compartments, on the other hand, 
are simply calked-off sections of the wings with con- 
necting channels through which the fuel flows. 
Thus, the skin of the wing is actually the outside of 
the fuel tank, with every rivet and seam a potential 
source of leakage. Even in rigid wings there is con- 
stant strain on these metal junctions. This strain, 


plus changing temperature, in time may cause rivets 
and seams to loosen. Although this loosening does 
not weaken wings structurally, it can result in con- 
siderable fuel leakage. 

When this occurs, much needed fuel is lost in 
flight. As a result planes are grounded and flight 
schedules disrupted. And repair costs are high be- 
cause the source of the leak is often hard to find and 
hard to repair. 

B. F. Goodrich "bladder-type" cells meet these 
problems and offer other advantages. They can be 
made in many sizes and shapes. Being flexible, they're 
easily installed and removed. No calking is neces- 
sary, thus saving an expensive building operation. 

Since each airplane requires a custom-built prod- 
uct, engineers should write for complete information 
on each new installation. The B. F. Goodrich 
Company, Aeronautical Division, Akron, Ohio. 
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INSTALLATION IS 


Good Reasons 
Blind-fasten 



1 


Thread Rivnut all the way on 
to pull-up stud of heading tool. 


why you should 
with RIVNUTS 


Here’s a combination of 
advantages no other 
blind fastener can match 

• Dual use— can serve as blind 
rivet or nut plate or both 

• Simple, one-piece construction 

• Unusually wide bearing surface 

• Requires very small hole 



• Forms a compression fit 

• Speed of installation 

• Economical 

• Can be used as received 

• Wide range of types and sizes 

• Available with key to increase 
torsion resistance 



* 


Next, unscrew pull-up stud, 
leaving threaded core of Rivnut 
available for use as nut plate. 


5 


Attaching accessory is easy 
now— just screw it on. Rivnut 
threads grip screws firmly 
after upset. 



RE Goodrich 


RIVNUT 


ITS A RIVET... ITS A NUT PLATE 



which would be the case with standard 
sine bars where thickness is taken into 
consideration. Since all points on the 
ball are equally distant from the center, 
the highest point is constant 

Two sizes are used with over-all lengths 
of 5.500 in. and 10.500 in., respectively. 
The larger size is applicable where large 
parts are involved but the smaller bar 
meets ordinary shop requirements. The 
balls are of .500 in. dia. The body diam- 
eters are ft in. and 1 in., respectively. 

The balls are butt-welded to a shank, 
ground to fit center bore of rod. Each 
bar has two counterbored drill holes 
lapped for set screws holding the shank 


A lengthwise surface of the rods is 
flat-ground to prevent rolling and to 
enable clamping against a surface plate. 


The ends of the bar are chamfered 
approximately 45 deg. Bar is always 
used in conjunction with some true sur- 
face from which measurements can be 
taken (as shown in Fig. 4). 

Use of jigs and compound angle plates 
is minimized in tooling for manufacturing 
aircraft parts by a device (Fig. 5) de- 
signed by Ray C. Albrecht, a foreman in 
the tool department, and further developed 
by Alvin W. Mueller of tool design and 
production planning group, who added a 
compound angle plate which can be used 
for milling, shaping, planing, or grinding. 

Value of the instrument in time saving, 
tool saving, and setting of compound 
angles is considerable. On one experi- 
mental job on which the device was applied 
— a main spar fitting on a center panel 
— at least three jigs and two compound 
angles were eliminated. 


Construction is simple. A cylindrical 
sine bar, 5 by 6 in., pivots on a hinge 
pin in the upper left-hand corner of a 
bracket block, 2x6x1 in. A slot 45 deg. 
in length and on a lj-in. radius from 
the pivot, serves as a guide for a rocker 
arm bolt placed through the sine bar. 
This bolt has a flat elliptical head which 
fits snugly in the slot A wing nut on 
the end of the bolt locks the bar in posi- 
tion. Bar has a lengthwise flat surface 
which bears against the block, and an 
upright pin on the end of the bar provides 
a pull knob. Holes are drilled in each 
upper corner of the block for attachment 
to the edge of the angle plate. 

Incorporating the compound angle de- 
terminant just described, Alvin W. Muel- 
ler designed a compound angle plate that 
eliminates calculating in machining and 
( Turn to page 263) 
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ANALYTIC GEOMETRY 
FOR SPEEDIER WING LOFTING 

PART III 


By R. W. FEENY, Loll Engineer, Northrop Aircraft, Inc. 

Methods for obtaining many vital dimensions of canted structural 
wing members are described in this third part of our series on 
simplified wing development by use of analytic geometry. 


I N our previous articles wc side- 
stepped the actual procedure involved 
in obtaining equations of canted 
structural members in the wing. These 
structures, which are canted in both plan 
view and front view, are often ciilled 
skewed. Because of the numerous prob- 
lems which occur in the airplane involv- 
ing this type of assembly, we should 
know the methods used which can most 
easily give us the desired answers. 

If the equations of these canted struc- 
tures can be found, then by the use of 
them in conjunction with our other equa- 


tions of structural parts, many vital di- 
mensions may be obtained. 

Before we can delve further into the 
use of analytic geometry, we must first 
understand some of the principles and 
theories used for determining the equa- 
tions of canted planes. 

The equation of a canted plane can be 
defined as an equation, in terms of X. Y, 
and Z, which is satisfied by the coordi- 
nates of every point upon that plane and 
by the coordinates of no other point. The 
only information required is the direc- 
tion of slope of the plane and its location. 


If a group of planes are set up normal 
to a given line in space, the planes will 
be parallel. Therefore, so far as the 
direction of the slope is concerned, it is 
only necessary to know the direction of 
the normal to the desired plane. For 
location, it is only necessary to know the 
coordinates of any one point which lies 
within the desired plane. 

Direction of Normal 
By Use of Direction Ratios 
In dealing with lines in space, it is 
necessary to fix the direction taken by 
the line in the simplest manner possible. 
We do this by establishing what is called 
the direction ratios of the line. These 
are sometimes called direction numbers 
or direction components. 

Direction ratios can be described as the 
ratio of the line's change in direction with 
respect to its “X”, “Y”, and "Z” axes, 
These can be found by the change in co- 
ordinates between any two points on the 

Dir. ratios= (Xj— X,) : (Y,-Y,) : (Z.-Z.) 

Example I (Fig. 13): Determine the 
direction ratios of a line passing between 
points ft (7, 3, 6) and ft (13, 8, 9). 

Dir. ratios = (13 - 7) : (8 - 3) : (9 - 6) 

= 6:5:3 

For convenience, the direction ratios 
arc usually reduced so that the largest is 
equal to unity (1). This then makes 
the other two values equal to the tangents 
of the angles formed by the projection of 
the lines on the coordinate axis planes. 

Direction ratios of the foregoing ex- 
ample would then be — 

| : | ; | Or 1 : 0.83333 : 0.50000 
in Which 0.83333 is the tangent of the 
angle formed by the X axis and the pro- 
jection of the line on the "X Y plane." 
At the same time 0.50000 is the tangent 
of the angle formed by the “X" axes and 
the projection of the line on the "X Z 

These direction ratios are sometimes 
designated in other forms, however, the 
most popular being the following two — 
1 ; m : n or A :B :C 
The m and « values are familiar to the 
reader as the slopes of the line in plan 
and front view. To distinguish the slope 
of a normal to a plane from that of a 
structural line, we therefore use the 
A:B:C form. 

Example 2: Find the direction ratios 
of the aileron hinge line having a sweep- 
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True Angles Between Planes 

Many examples occur in the airplane 
when the true angle between two inter- 
secting structural planes is desired. This 
may happen in die case of (a) an at- 

station and a spar, (b) the attachment 
of two canted windshields, or (c) the 
attachment of a pulley bracket to a 
canted bulkhead. 

In order to determine the structure 

ments, the true angle must be quickly 
and accurately obtained. Once again the 
use of analytic geometry will do the job 
quickly and with results far beyond the 
accuracy obtainable by present methods of 
descriptive geometry or by engineering 

The true angle between two intersect- 
ing planes is always measured in a 
theoretical plane lying normal to the 


Cos 8 = 

AAi + BB, = CCi 
V A' + fl* + C* V A,* + ft* + Cl* 

1 (0.2) + 0.32 (1) + 0.15 (-0.05) 

V 1 + (0.32)*+ (0.15)’ V (0.2)*+l+(-0.05)‘ 
=0.47327 

The true angle of intersection is there- 
fore 61* 45' 

Example 10: The outboard flap struc- 
tural station is required to be parallel 
to the inboard station of the aileron in 
order to maintain a constant clearance for 
the movement of the aileron. Determine 
the true amount of cant which must be 
given to the regular flap station in order 

Equation of the flap station 

X + 0.215 Y -0.099 Z - 240 -0 

Equation of the aileron station 

X + 0.052 Y + 0.020 Z .- 225.83 = 0 



The sum of the interior angles 
D,E,,F, and 0 is equal to 360° 
Angles C and E are each 90° 
Angle f-!80°-Anglc D 
Angle 6' 180°- Angle 0 
Angle f • Angle 0 

FIS. 17 


Cos 6 = 

1 (1) + 0.215 (0.052) - 0.099 (0.020) 
Vl+0.215*+(-.099)*\T+(0.052)>+(0.020)' 
= 0.98055 
Anglo S = 11° 19' 

The flap station must therefore be ro- 
tated 11° 19' (true) in order to make it 
parallel to the aileron station. 

Intersections of Lines and Planes 

One of the benefits of the analytic 
geometry method of calculating the 
equations of lines and planes is the ability 

no difference whether the plane is a 

nee plane or a double canted bulkhead. 
The location of the point of intersection 
can be easily obtained. 

Anyone familiar with the old method 
of finding the intersections of lines and 
planes realizes that it requires an in- 
volved layout and an excellent knowledge 
of descriptive geometry. When large lay- 
outs are required the accuracy obtainable 
is quite often inadequate and may be the 
cause for failure of structural parts to 
coordinate properly. By means of ana- 
lytic geometry it is a simple matter to 
obtain the location of the point of inter- 
section within 0.0001 in. 

Intersections Involving Double Canted 
Stations 

In solving the intersection points on a 
double canted station, it is necessary to 
use both the "Y” and "Z" equations of 
the line simultaneously. This is due to the 
fact that the surface of a double canted 
plane travels in three directions at once. 
This therefore requires that at least two 
of the unknowns be given in terms of the 
third in order to reach a solution. 

Example 11: Determine the coordinates 
for the point of intersection between the 
rear spar upper ML and the canted wing 
station, when the equations of both are 

Equations of spar ML: Y = 0,0751 AH- 95 

Equation of canted Btation: X + 0.24 1' 
- 0.06 Z - 56.240 = 0 

Using the equations of the spar ML 
we may substitute the values of “Y" and 
“Z” into the equation of the canted wing 
station, thus leaving just one unknown 
which may be easily determined. 

X+0.24 (0.075 X + 95) 

-0.06 (-0.05 X+16)— 56.240=0 

X+0.018 X+22.8+0.003 X-0.96 

-56.240 =0 

1.021 X= 34.400 

X = 33.692 

Now by substituting this value into 
the original equations of the spar ML the 
“Y“ and “Z" coordinates may be obtained. 

Y= 0.075 (33.692) +95 = 2.527 

+95 =97.527 

Z= -0.050 (33.692)+16= -1.(585 

+16=14.315 

Example 12: Find the intersection point 
where a control cable passes through a 
(Turn to page 269) 
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EQUIVALENT CHARTS 
For Aircraft 
Plumbing Fittings 

They Speed Standardization at American Airlines 


A : the present time, there are three 
distinct types of fittings used 
in Army and commercial aircraft 
operated in the United States. They are 
the +C810 (Parker Standard type), the 
■4C811 (Parker Triple type), and the 
AN type (see Fig. 1). 

Purely in the interests of further stand- 
ardization, many operating airlines are 
adopting one of these types throughout in 
their equipment This constitutes quite a 
problem, since there are numerous con- 

varying sizes and quantities in the various . 
plumbing systems. 

In an attempt to simplify the change- 

series of charts has been prepared (pre- 
sented on the following pages). The 
charts outline AN fittings equivalent for 
i4C810 and -4C811 tube fittings, as well as 
AN pipe and hose fittings for existing 
AC and Parker types. 

When replacing an AC tube fitting with 
an AN type, the mating fitting and all 
component parts (such as sleeves or con- 
necting nuts) must also be replaced. This 
necessitates cutting the flares off existing 
lines, replacing existing fittings with AN 
type, and replacing lines. This may not be 
possible in all cases, since the existing 
lines may not be long enough for reflar- 
ing, in which case the lines would also be 

Interchangeability 

In most cases it is possible to substi- 
tute complete AN fittings (fittings, nuts, 
and sleeves) for AC811 or NAF. Excep- 
tions will arise when straight threaded 
bosses are used, also in close installations 
where AN fittings will be too large. It is 
possible to interchange certain AC and 
AN components, as noted below. How- 
ever, it is not good practice and should 
be avoided wherever possible. 

Sleeves: The ANm and +C811 “T” 
may be used interchangeably in all cases. 

Nut and fitting bodies: Although the 
parts may appear to be the same, the 


threads on AN and +C811 type fittings 
arc different in the i, i, i, i, 1, M, and 
11-in. sizes; therefore in these sizes the 
threaded fitting parts (nuts and fitting 
bodies) cannot be interchanged. In the 
other sizes (1, A, 1, A, lj, and 2-in.) 
the threads arc the same and thus AC811 
“BT” nuts may be used with AN bodies. 
But even though the threads are the same, 
the AN nuts cannot be used on +C811 
fitting bodies because the AN nut is 
longer and will bottom on the fitting 
shoulder before a tight seal is effected. 

Tube flares: Because there is little dif- 
ference between AC and AN flare angles, 
+C811 and AN tube flares or aluminum 
tube can be used interchangeably except 
in size #6. It is not recommended that 
AN and AC&ll tube flares be used inter- 
changeably on steel tubing. 

Materials and Identification 

Tube fittings: AN tube fitting bodies 
and nuts are available in steel and alumi- 
num alloy. AN819 sleeves are available 
in Duronze III, cadmium or zinc plated, 
in addition to steel and aluminum alloy. 
Steel AN fittings may be identified by 


their black color and by the symbol "AN" 
stamped in the fitting (the manufacturer's 
trademark is also stamped in the fitting) . 
Aluminum alloy fittings also bear the 
symbol "AN" as well as the trademark 
of the manufacturer and may be identified 
by their blue finish. Mating of steel with 
aluminum alloy fittings components is 
not recommended. In sizes 1 and larger, 
AN Duronze III sleeves may be used 
with either steel or aluminum fittings. In 
sizes smaller than i they can only be 
used with aluminum fittings. Duronze III 
sleeve may be identified by either a 
natural cadmium color or an olive drab 
color if zinc plated. 

Hose and pipe fittings: AN type hose 
and pipe fittings are available in aluminum 
alloy and bronze. The same symbols pre- 
sent on AN tube fittings appear on hose 
and pipe fittings as well. The aluminum 
alloy fittings are blue. Bronze fittings 
are not plated or finished and may be 
identified by their natural bronze color. 

Abbreviations: Designations “M.P.T." 
and "F.P.T.” used on the following charts 
indicate male pipe thread and female pipe 


INDEX TO CHARTS 

Tube Fittings . P. 1 66 to 1 77 Hose Fittings . P. 1 78 to 1 80 Pipe Fittings . P. 1 81 to 1 84 
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EQUIVALENTS CHART FOR TUBE FITTINGS 
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TRANSPORT 


LOOKING AHEAD 
TO AIR CARGO MARKETS 

PART II 


By ROBERT K. KINZEL 

Outlining basis for establishing volume-building commodity rates, 
together with essential policies to build sales and service organiza- 
tions needed to get and hold "real" cargo tonnages. 


O NE OF THE BIG PROBLEMS of avia- 
tion has been to increase payload 
factors. Before the war, domestic 
American lines were operating in most 
cases, on a load factor of less than 60 
percent. 

This did not mean that planes were 
going out only 60 percent loaded but 
rather that passengers and cargo were 
being dropped at stops along the route 
with not enough new passengers or cargo 
being loaded to keep the plane full. 

The airplane’s inflexible load-carrying 
capacity has, of course, been one of the 
major hurdles in the load factor picture; 
the airlines have not enjoyed the rail- 
roads’ ability to "add another car” to 
take care of peak loads. One answer to 
this load factor problem is— on routes 
with sufficient traffic — to run several sec- 
tions of a flight. 

Thus, if there were five sections or 
planes for a given flight, the first four 
would be fully loaded, then the fifth 


would take the overflow, giving an over- 
all load factor of, say, better than 80 per- 
cent. As the flight progressed, the num- 
ber of sections could be reduced, even to 
the point of having but one plane com- 
plete the entire distance. At the same 
time, the number of planes could be in- 
creased wherever the traffic proved 
heaviest. 

Outside of the United States, it is only 

creased to daily flights from Miami down 
both the East and West Coasts of South 
America to Buenos Aires. In the Pacific, 
Singapore, Hongkong, and New Zealand 
were, prior to the war, served but once 
a week. It can thus be readily seen that 
cargo will have to be added to passenger 
and mail loads — as is usually done today 
—both to help increase frequency of 
flights by raising the load factor and 
to add extra sections. 

To illustrate why the all-cargo plane 
will not immediately come into general 


ilT’the domestic C field l ^ l whcrc < *it !s ex- 
pected air traffic will first attain a high 
density. Based on a rail express market 
of about $200,000,000 per year, let us 
assume that 40 percent, or $80,000,000, 

sure). At 15c. per ton-mile this would 
equal 533,000.000 ton-miles. 

Further assuming that postwar cargo 
planes will have at least 7 tons payload, 
200-mph. cruising speed, and can be 
operated 10 hr. a day, each plane could 
thus be counted on for 14,000 ton-miles 
per day, or 4,200,000 ton-miles over 300 
days. Going back to the prewar 60 per- 
cent load factor, the net ton-miles per 
plane would be 2,520,000. On this basis, 
210 planes would be capable of moving 
the entire business developed. 

Such a small number of planes could 
not, of course, give the desired frequency 
of service. This, coupled with the fact 

sufficient cargo business to warrant use of 
7 ton-payload craft, would necessitate the 
use of smaller craft or combination pas- 
senger-cargo planes. 

With some of the general outlines , of 
the air cargo structure outlined, we now 
come to the core of the commercial prob- 
lem: What must the airlines do to get 
the potential cargo business, conserva- 
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tively estimated at a minimum of ten times 
the prewar volume, at rates but a quarter 
as high? 

Obviously, business won't come in by it- 
self; a constructive sales and service 
policy is essential, a policy embracing 
four essential points. 

The first covers ground service. Ade- 
quate, speedy pickup and delivery arc 
both essential, not only to maintain the 
advantages of speed inherent to air trans- 
port, but to meet competition of surface 
transportation. In this country, the Rail- 
way Express Agency, with an investment 
of some $26,000,000 in equipment and 
vehicles, has ample facilities, not only for 
quick pickup and delivery at airport cities 
but, through its rail service, to forward 
shipments to and from all points with 
rail service — some 23,000 cities and 

There is, however, a possibility that 
the domestic airlines may not continue 
indefinitely their contracts with REA, in 
which event it will be necessary to offer 
comparable service, either through a 
large over-all pickup and delivery organ- 
ization or by agreements with smaller 
companies in individual cities or areas. 

The foreign field has such a variety of 
ground services — or lack of them — that 
generalizations are impossible. In some 
places pickup and delivery are available; 
in others the shipper himself must get his 
consignment to or from the airport 

In Europe, it is believed that little 
difficulty should be encountered in making 
tie-ups with railroads for pickup and 
delivery. In other parts of the world, 
though, it is apparent the airlines will 
have to establish their own local truck- 
ing services which, if efficiently managed, 


should prove a very profitable adjunct. 

It is evident that, with both ground 
and air competition constantly increasing, 
adequate ground service will have to be 
offered if the airlines are to make sizable 
penetrations in the express and • cargo 
fields. As an example of the importance 
of this service, a Cuban importer recently 
reported he specified that all shipments 
under 200 lb. be sent him by air express, 
solely because of the efficient delivery 
service offered by the airline in Havana. 
He felt that in the long run he was sav- 
ing money by paying air express rates 
and getting prompt store-door delivery 
at a modest charge, rather than having 
to send his own truck on a special trip 
and make his driver go through all the 
red tape of getting the shipment through 
customs and to the plant. 

The second major policy covers what 
might well be called the service division, 
which would be established as part of the 
sales department A large percentage of 
the shippers who use air service regard 
transportation as a minor part of their 
business. To them transportation is an 
evil necessary to complete their sales; it 
is a nuisance they try to minimize by 
seeking the easiest way to ship. 

The type of shipping service which 
will gain and hold customers must permit 
this easiest way of shipping. Tariffs must 
be easy to understand, thus giving the 
cargo service man an entree. Shipping 
departments always have small questions 
which can be readily answered by service 
men — items such as complaints about 
pickups or tardy settlements of claims; 
questions on whether lighter packing 
might be used or what documents are re- 
quired in certain countries; or an expla- 


nation of liability coverage or insurance 
under the bill of lading. 

A large group of airline cargo service 
men could easily be kept busy visiting 
"thousands of potential shippers and going 
over individual problems of new person- 
nel in shipping rooms of regular ship- 
pers. But in addition to their straight 
“service” work, these men could also do 
considerable selling and, most important, 
keep management informed of potential 
business which can be solicited by trained 
specialists. 

The third major policy involves con- 
sistent advertising to back up both the 
trained sales specialists and the service 
men. Although air express has been 
available for 15 yr., informal surveys 
have shown that almost no shipper can 
estimate its cost within 10 percent. Nor 
arc there more than a very rare few who 
can give accurate estimates on air trans- 
portation’s time saving ability. Even 
fewer realize that documents required 
for air shipments are much simpler than 
those required for ocean transport; that 
Cuba, Mexico, Brazil, and Trinidad re- 
quired no documents for goods moving by 

These are but a few of the major 
points providing advertising themes. The 
service mens’ reports will uncover any 
number of other features by which ad- 
vertising can promote air shipments. 

The fourth major policy involves com- 
modity rates. The new business which 
the airlines must and shall develop will 
obviously require specially trained sales- 
men of high caliber, for on their shoulders 
will fall the major responsibility of get- 
ting volume business, business which it 
( Turn to page 267) 
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By John S. Miller, 1st Lt.. Air Corps 

Fighter pilots share an important responsibility with their crew 
chiefs in keeping aircraft in operation against the enemy. Here 
are some important tips for new battlefront pilots — tips which 
will serve them and their squadrons well. 


A PLANE that cannot be “put on 

anybody at a front-line fighter 
base. In the South Pacific area there 
never has been a surplus of airplanes, 
and each one in fighting shape seems 
more precious than life itself to the 
personnel operating in that theater. 

In short, whatever it takes to keep 
equipment in flying condition assumes 
more importance than almost anything 
else. Accordingly, practically everybody 
is maintenance-minded— and if the fighter 
pilot isn't, he should be. 

Few people think of the pilot as a 
factor in maintenance, and in many cases 
not enough pilots are fully aware of their 
importance to the maintenance function. 
The pilot has a perfect right to expect 
his plane to be kept in top-notch condi- 
tion — but the crew chief, like the doctor 
with his patient, can do his job best when 
the pilot, who is experiencing the trouble. 


helps with the diagnosis and (when feas- 
ible) with the cure. 

The essentials of keeping equipment 
operating against the enemy are few but 
intricate within themselves. First, the 
equipment must be of rugged design and 
inherently trouble-free. Second, supply 
must be established as the life blood of 
operations. A highly trained maintenance 
organization is a mockery without ade- 
quate provision for spare parts supply. 
The third factor combines the flight crew 
and ground crew on the line. Neither 
crew can work alone to get the desired 
results; teamwork is the essential oper- 
ating requirement. 

The fighter pilot is busier than the 
proverbial one-armed paper hanger. In 
flight he is, to take a bomber crew for 
analogy, the pilot, co-pilot, bombardier, 
gunner, avigator, radio operator, and 
flight engineer all wrapped into one. 
Generally speaking, only the coinbat-ex- 


LT. MILLER returns from 17-months 
duty as a fighter pilot in the South- 
west Pacific with sober thoughts on 
the less glamorous, but nonetheless 


important, responsibilities of a com- 
bat pilot operating from front-line 

twice cited by the President (more 
enemy aircraft were shot down by this 
Group than by any other in the Air 
Forces), he credits much of the excel- 
lent combat performance to fine co- 
chiefs. He reports that the bulletins 

orations shacks were servicing reports. 
Lt. Miller firmly believes that there 


ing Group combat record (over 400 
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“TV7E must some day be able to see enemy targets 

W through the thickest fog and the blackest night 
... a single American soldier must be made a match for an 
enemy tank ... we must be able to land armies upon every 
kind of fortified coast . . . we must send fighter planes 
seven miles into the sky, if need be, to smash enemy 
bombers from above . . 

Thus read the notebooks of military strategy, not so long 
ago, listing things of war that were out of this world . . . 
the "impossibles" of the peacetime Sunday supplements. 

But war is a relentless taskmaster. And so today we have 
a parade of "impossibles” of amazing variety— radar, the 
bazooka, unique troop landing craft . . . and an airplane 
that fights seven miles up, dives at speeds 
approaching the speed of sound, spits 
out more than ten pounds of steel pro- 
jectile per second! 

That airplane is the Thunderbolt — 
the joint product of an A.A.F. Materiel 



Command that knew what it wanted . . . and a corps of 
Republic engineers who knew it could be done. It is out of 
many such combinations that this nation is becoming in- 
vincibly armed . . . and its aerial supremacy made secure 
for the future. 

Not the least "impossible” aspect of the Thunderbolt 
was its production. How could so intricate and elaborate 
a machine ever reach "quantity production"? 

Yet, in a recent month, more planes came off the Repub- 
lic Thunderbolt assembly lines than came from the assem- 
bly lines of any other company in America producing 
fighter-type aircraft. 

Republic, along with every other war material manu- 
' ~ facturer, working hand in hand with the 

Army Air Forces, is ready for still more 
"impossibles.” Republic Aviation Cor- 
poration, Farmingdale, L. L, New York, 
and Evansville, Indiana. 

Republic firsts in war point to firsts in peace 


REPUBLIC AVIATION 

Specialists in High-speed, High-altitude Aircraft 

"SSS“ 
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perienced fighter pilot realizes how much 
of a "flight engineer" he has to be to get 
the best operating results. Actually, the 
only difference between himself as a 
flight engineer and the bomber flight me- 
chanic is that he is not required to do 
the actual repair and servicing work. 

However, his responsibility does not 
end with saying to the crew chief, “The 
damned thing doesn't run right.’’ His 
salvation, in fact, may depend on telling 
his crew chief precisely and accurately 
which specific part is not functioning cor- 
rectly, and the more he knows about why 
it is malfunctioning (and in many cases, 
what to do about it) the better the entire 
operating team will function. 

Excluding the supply factor, the small- 
est self-contained combat unit in a fighter 
command is the squadron. The team 
nucleus is the fighter pilot and his crew 
chief, who are directly responsible for 
employing the fighter plane to best ad- 
vantage ^against the enemy. The crew 

nicians capable of servicing all working 
parts of the aircraft, including both rig- 
ging and engine. In charge of the crew 
chiefs is the line chief, who is con- 
sulted when any special difficulties are 
encountered. An engineering officer di- 
rects all maintenance functions of the 
squadron, and he reports directly to the 


The pilot is in supreme command of 
his airplane, both in the air and while on 
the ground, except when the plane is 
grounded by the inspector or engineering 
officer. He reports to the operations 
officer who, in turn, reports to the squad- 
ron C. O. 

Paperwise. the principal liaison instru- 
ment in this setup is Form 1-A— the 
engineering report on the airplane which 
records its status at all times (see Fig. 
2). Filled out, this form represents the 
“on the record” interchange of informa- 
tion between the pilot and crew chief. 
Theoretically, the space designated, “Re- 
marks: Pilot and Mechanics,” is where 
the pilot tells the crew chief “all about 
it” when he returns from a Bight. He 
does, in fact, briefly jot down his story 
for the record. However, many main- 
tenance man-hours may be saved by tak- 
ing a little more time— i.e., sitting down 
and thinking and talking the thing through 
with the crew chief. 

By virtue of the fighter plane's “accom- 
modations," the crew chief is generally 
never there when the trouble develops. 
Always on the ground, he depends en- 
tirely on what the pilot tells him. It 
follows, then, that the fighter pilot must 
learn to be a troubleshooter — and the 
better he becomes at it, the quicker the 
trouble can be corrected. 

In complex machines such as the modern 
combat plane, there is a very involved 
inter-relationship between mechanism and 
system. Failure or malfunctioning indi- 

entirely different location. For example, 
fluctuation of the tachometer may indi- 
cate propeller surging— and the pilot, 
after observing such tach hopping, may 
cut short his mission and return to his 
field. But such trouble may actually lie in 


a faulty tachometer, and if that’s the case 
the time taken to dismantle the propeller 

A more alert pilot could tell by watching 
and listening to the propeller that the 
instrument indication was in error. 

Each airplane has ifs idiosyncrasies, and 
a pilot who learns to spot the difference 

a great deal of servicing time. A ship 
may develop strange sounds, the engine 
may run roughly, or some of the instru- 
ments may be a little off. With a little 
experience the pilot can learn to recog- 


nize them as nothing serious and accord- 
ingly he will not order the plane off 
alert when it may be badly needed. He 
can save the crew chief a lot of needless 
work (the man’s plenty busy anyway) 
if he tells him about such plane char- 
acteristics so that a new pilot flying the 
plane can be informed properly and not 
return from an incompleted mission with 
orders for a thorough check. 

A great deal of mechanical trouble is 
just plain pilot trouble. Many are the 
ours P“* J 271 ) y 8 
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CIVILIAN OPERATIONS AND TRAINING 


AIRPORT + RESORT 
-NEW BUSINESS 


Making private flying facilities an integral part of larger operation, 
such as year-'round country hotel, can assure operators a steadier 
income. Here's the case history of an air-resort that has survived 
the war and looks forward to expansion. 


A private plying has developed 
thus far, the airport has been a 
unit per se — it has been the at- 
traction around which have clustered 
"side shows” that have, in too many 
cases, been so shoddy as to discourage 
patronage of people who could and would 
like to do business with aviation oper- 

Future growth of private flying de- 
mands a vast expansion in the number of 
landing facilities, which brings up this 
logical question: Why not make the air- 
port an adjunct to a complete unit which 
will attract non-flyers to flying and at 
the same time attract flyers to it? 

That such a program is not only pos- 

wartime conditions — is exemplified by 
Rocco's Villa Sunset, near Blairstown, in 
northwestern New Jersey at the base of 
the Kittatinny Mountains. Here is a 
case of the resort coming first, though by 
but a short time, and the airport being 
set up as an auxiliary. As it has been 
managed, the resort has attracted flyers, 


and the flying has attracted other patrons. 

First unit of the Villa was built in 1927 
overlooking Lake Suscquchanna, which 
lies adjacent to a good sweep of level 



"Rocco" Bunino (right, facing camera) vet- 
summer week end. Plans tor this airport — an 
present 2,100 ft. runway in anticipation at 


ground just five minutes walk from the 
lodge. R. B. Bunino, the proprietor, was 
and is a flying enthusiast, which meant 
but one thing — use of that level ground 
as an airport. Two small, inexpensive 
lean-to hangars served as the nucleus for 
flying activities that, for a time, were 
largely confined to spring and summer 
week ends. 

Meanwhile, development was pushed 
on the main portion of the resort to build 
it into a year-’round operation, with to- 
day’s capacity standing at approximately 
50 over-night guests. Naturally, the 
largest volume of prewar business was in 
the summer time, with swimming, boat- 
ing, flying, and just keeping cool the 
main attractions. However, the Villa’s 
location made it possible to develop a 
good sportsmen business, for the hunting 
season opens around October 1. 

This was followed by the winter sport 
season, with a tobaggan slide, ski tow, 
and ice skating facilities giving all the 
desired variety. Again location played 
an important part in the development, for 
the fishing season, running from April 
through September, brought numerous 
additional guests. 

One of the principal reasons for steady 
growth and repeat patronage has been 
due to the owner’s continued maintenance 
of a good kitchen ; Sunset’s reputation for 
consistently excellent food spread out not 


Typical prewar line-up of personal planes on week end. Guests have guests to Hying has helped attract new devotees to aviation with 

been attracted to resort by flying facilities, and introduction of other result that resort has done consistently better business. 
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and fishing, Villa Sunset, has added private flying as a vital, but not Villa Sunset has helped keep private Hying alive through war years. 


only to a comfortable driving radius but, 
in many cases, to week-end flying range. 

Instead of killing the Villa's aviation 
business, the war has in fact brought 
additional development. When the WTS 
program was in need of more and more 
facilities, the lodge was closed to the 
public and became a flying school from 
which two good sized classes were gradu- 

To accommodate this flight training 
program, a 60 by 80-ft. hangar and a 30 
by 40-ft. shop were built. Moreover, 
the field itself was improved; it is cur- 
rently 800 ft. wide by 2,100 ft. long, with 
unobstructed approaches from both ends. 
Additional stump clearing is planned for 
the near future, which will extend the 
field to 2,300 ft. in length. 

Completion of the WTS program did 
not, however, put an end to flying activ- 
ities. Since the field is just outside the 
"sensitive zone” which the Army closed 
to private flying, the field became the base 
for nine personal aircraft owners who 
wanted to keep up their time. Meanwhile, 
a deal was worked out with a fixed base 
operator, who thereupon moved three 
planes to the Villa’s field. 

These craft have been kept busy, espec- 
ially on week ends, both for dual instruc- 
tion and solo flying. For instance, one 
group of five aircraft plant workers each 
week spend their day off at Sunset, build- 
ing up flying time, enjoying good food, 
and relaxing. The location has been a 
favorite of Civil Air Patrol members; 
they received a special welcome the first 
time the field was used as a base for 
maneuvers, and many have come back 
every available week end to get in flight 

Although Villa Sunset could be oper- 
ated successfully without flying, there is 


no intention of dropping these facilities, 
the owner told Aviation. In fact, he 
points out, private flying will be de- 
veloped even more in the future as an 
integral part of the resort’s operations. 
"Heretofore most of our patrons have 
come by automobile,” he said, "and since 
the airplane offers a much greater range, 
we will make every effort to secure our 
share of the business which will be made 
possible by the expansion of private 

On the basis of this one successful 


operation of an airport as an auxiliary, 
it need not be assumed that every fixed 
base operator should or must become a 
resort owner or similar type of business- 
man — any more than that every innkeeper 
should or must become an airport oper- 
ator. But the fixed base operator who 
does set his operations up so that flying 
becomes an integral part of a multi- 
faceted business, or who teams up with 
someone who has such an enterprise, 
stands to make more than a bare living 
over a longer period of time. 
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Intercooling Problems in Airplane Design * 


I ing system is generally limited to 
J. the absolute minimum that will 
permit the utilization of the engine and 
supercharger capacity to the desired de- 
gree under the most severe atmospheric 
conditions at which operation is necessary. 
Since this usually requires an intercooler 
larger than the optimum for typical at- 
mospheric conditions, the determination 
of optimum intercooler size has little 
significance to the airplane designer. 

Many of the factors which enter into- 



By HOLLEY B. DICKINSON 
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the selection of the type and capacity of 
charge-air cooling installations are diffi- 
cult to subject to quantitative analysis. 


maintenance, accessibility, and arrange- 
ment of the engine installation. In gen- 
eral, however, the difficulty of installation 
of the charge-air system is out of pro- 
portion to the core size. The weight 
increase due to the system, for instance, 
is in the neighlorhood of five times the 
weight of the air-to-air intercooler core. 

The use of a liquid-to-air aftercooler 

cooler system shows promise only in 
applications with liquid-cooled engines 
where the separation of the ultimate cool- 
ing unit from the rest of the installation 
is a definite arrangement advantage. 

From the standpoint of the airframe 
designer, the purpose of charge-air cool- 
ing is to increase the effectiveness of the 
airplane in accomplishing the operations 
for which it is designed. This is the 
ultimate yardstick which must be applied 
in answering three fundamental questions : 


Review of Patents 


By A. HARRY CROWELL, fevered Patent Lawyer 


F ollowing are digests of some of the 
more interesting recent patents on 
aviation developments granted by 
the U. S. Patent Office. Mr. Crowell will 
gladly furnish readers with free infor- 
mation on approximate cost and pro- 
cedure in applying for patents and trade- 
mark registration. Address inquiries 
to him, care Aviation, 330 W. 42nd St- 
New York City (18). Printed copies of 
any of patents listed are obtainable at a 
cost of 10c. each, directly from U. S. 
Patent Office, Washington. 




1. Whether charge-air cooling is to be 
employed 

2. How the cooling is to be accomplished 

3. To what extent the charge air is 
to be cooled. 

It is immediately apparent that these 
are very complex questions. They in-: 
volve not only the engine performance, 
but also the aerodynamic effect of the 
weight and of the internal and external 
drag of the coolers. They involve ques- 
tions of maintenance, accessibility, and 
servicing. Often production, tooling avail- 
ability of purchased equipment, and cost 
enter. Certainly, if time were taken to 
subject all of these factors to careful 
analysis in a particular case, the design 
would be obsolete before it flew. Much 
must be left to the individual judgment. 

It is not the intention to attempt an 
original contribution to the problem, but 
to describe, and superficially, at least, to 
analyse current practice. The author does 
not propose to dismiss any of these prob- 
lems on the basis of the qualitative dis- 
cussion and brief quantitative data in- 
cluded, but rather merely to express what 
must sometimes seem to be the obstinate 
viewpoint of the designer. 

When Is Charge-Air Cooling Desirable? 

The first problem which confronts the 
airframe designer is whether charge air 
cooling is to be employed. At first glance, 
this may seem an almost trivial question, 
and indeed in most cases the answer is 
obvious. For example, an installation in 
a fighter airplane designed for maximum 
power operation at 30,000 ft may employ 
an engine which requires a pressure at the 
carburetor of 35 inches of mercury and, 
to avoid detonation, a temperature at that 
point of not more than 100 deg. F. Since 
the auxiliary-stage supercharger must 
raise the induction system pressure from 
about 9 inches of mercury to about 37 
inches of mercury, the carburetor air 
temperature without intercooling would 
(Turn to page 278) 
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Greater warloads for the Mars 


Two more passengers . . . another drum of 1 00 Octane 
... or nearly 1400 rounds of cal. 50 ammunition — this is the warload bonus provided 
by the 4 11 lb. lighter installation of Curtiss hollow steel blades on the Martin Mars. 
This impressive reduction in complete installation weight | 


achieved notwithstanding the addition of the 


automatic propeller synchronizer and rev< 
thrust for greater surface maneuverability - 
both exclusive Curtiss features. 


CURTISS. 


ELECTRIC PROPELLERS 
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8 MILES UP -THE P-38 GETS FINGER-TIP CONTROL 


No matter how much speed a fighter-pilot has he 
must also have maneuverability— be able to get in 
fast and get out quickly. 

Now. even with the P-38's phenomenally in- 
creased speed, he can do just that. For Lockheed 
engineers, by installing aileron boosters actuated 
by the revolutionary Hycon "Stratopower” hy- 
draulic pump, have given him "finger-tip control" 
over speed faster than sound. The application of 
these boosters, made practical for the first time, 
provides faster response of control surfaces, and 
as a result the Lockheed Lightning now outma- 
neuvers many single-engined ships— and fights 
higher than ever before in the thin air eight 
miles up. 

To speed the day of Victory, we are using to 
the limit every facility at our command in the 
production of Hycon "Stratopower” pumps, and 
all of them are reserved for the planes of our 
armed forces. 

LCTS ALL BACK THE ATTACK— BUY MORE WAR BONDS 



Because of its compactness and phenomenally high 
pressure, furnishing variable volume up to 3000 pounds 
per square inch , the Hycon "Stratopower" pump will 
do a great many hydraulic jobs better. 

Today there are available other Hycon Pumps 
and Valves in the 3000-pound range for commercial 
applications to control or actuate machine tools, giant 
presses, dump truck lifts, materials-handling mecha- 
nisms and remote control circuits. They will operate 
brakes, clutches and steering devices of heavy vehicles; 
test high-pressure apparatus; and solve a wide variety 
of other hydraulic problems. For immediate delivery. 
Write for full information. 


HYCON 


THE NEW YORK AIR BRAKE COMPANY 

— 7 ^/y,duudtc 


ENGINEERING DATA BOOK 




SHEET NUMBER . . 
CLASSIFICATION . 
SUBCLASSIFICATION 


D-20 

Production 
Carbide-Tip Tools 


Shank Size Calculations 
For Carbide-Tipped Tools 


L oad on" tool tip is determined by overhang of V/i in., lay a straightedge 

feed and depth of cut. Expert- between the % on the depth-of-cut scale 

ments show speed does not greatly and .015 on ieed scale. Mark point "X" 

affect load. Overhang must be known in where straightedge crosses construction 

order to calculate bending moment. Ap- line. Join “X” to l'/, on tool-overhang 

plying these three factors (see accompany- scale and read shank size where line 

ing nomograph) will give us the shank crosses shank-size scale. Here, size 

size. For example : Assuming a feed of would be Yi in. sq., / in. of ^ in. x 1 in., 

.015 in. with a depth of 1/8 in., and an as most convenient. 
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ENGINEERING DATA BOOK 



IR.ecl^ic^teclf 

PROVED THROUGH SERVICE, 
TRU-LOC STRAP FITTINGS HAVE 
BEEN REDESIGNED BY EXPERIENCE-^ 



TRU-LOC 


STRAP FITTING 


lining. 

(3) And the "cup” has provided such complete bearing for 
the Ball*Type Swaged Terminal that it acts as an effective 
brake on any tendency of the control cable to rotate. 

The terminals made by combining tru-ioc Ball and Single Shank Swaged 
Terminals and TRU-LOC Strap Fittings are precisely interchangeable with 
AN 667 and AN 668 Swaged Terminals. 

You can use them as original equipment — saving time, labor and cost. For 
replacements, when needed, the services can install AN 667 and AN 668. Or 
they can use TRU-IOC Ball»Type Swaged Terminals with tru-ioc Strap Fit- 
tings — whichever they may have. 

Write our Detroit office for a copy of a new folder “Proved in Service.” 
It gives complete dimensional data. 


AUTOMOTIVE AND AIRCRAFT DIVISION 

AMERICAN CHAIN & CABLE COMPANY, INC. 

BRIDGEPORT, CONNECTICUT 



* 


PRECISELY INTERCHANGEABLE WITH AN SWAGED FITTINGS 


ESSENTIAL PRODUCTS . . .TRU-LAY Aircraft,/ 
okas, AMERICAN Chain, WEED 
a Rope, MANLEY Aulo Seryii 
e, READING-PRATT 4 CADY V. 


als, AMERICAN CABLE W 


'omotive, and Industrial Controls, TRU-LOC Aircraft 
re Chains, ACCO Malleable Costings, CAMPBELL 
Equipment, MARYLAND Bolts ond Nuts, OWEN Springs, PAGE 
es, READING Steel Costings, WRIGHT Hoists, Crones ...In Business for 


: jor Your Safety j 
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SHEET NUMBER . . 
CLASSIFICATION . 
SUBCLASSIFICATION 


D-20 l Coni' d I 
Production 
Carbide-Tip Tools 


Tip Size Calculations 
For Carbide-Tipped Tools 


T o USE THIS NOMOGRAPH, again de- 
cide on feed and depth of cut. Lo- 
cate feed on scale at left-hand side 
in inches per rev. and depth of cut in 

ing these points will show tip thickness 


where it crosses angular line in center of 
diagram. Example shows ft -in. depth 
of cut and .015-in. feed per rev. Line 

point for regular cut and J4-m. for in- 
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It is significant that the 3000 psi hydraulic system on the 
Douglas (C-54) Skymaster uses the Vickers Axial Piston 
Type Constant Delivery Pump shown above. This pump 
was developed (from 2000 psi units of similar design that 
had been in service since 1935) in cooperation with 
Douglas when they were developing the 3000-lb pressure 
hydraulic system for this airplane. 

The volumetric efficiency and the overall efficiency of this 


pump are very high ... as indicated by the performance 
curves below. Note that there is no appreciable increase 
in slippage as the pressure is increased. The maximum 
recommended continuous operating pressure is 3000 psi 
and the maximum recommended speed is 3750 rpm at 
which the horsepower output is 13.3 hp. The weight is only 
6.8 lb, providing the exceptionally low weight/horsepower 
ratio of only 0.51 lb per hp. Pumps of this series having 
smaller capacities are also available. 
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Raised to its "up" position, the Cone Pulley 
Guard automatically moves the countershaft 
toward the headstock, releases flat belt ten- 
sion, and makes changing the belt position 
easy and safe. ..an exclusive, patented Logan 
feature. The flat belt tension is easily and 
quickly regulated by a simple screw adjust- 
ment. Full information on all the advanced 
design features of all models of Logan Lathes 
will gladly be sent you on request. Write 
today for your copy of the latest Logan Lathe 
catalogs. BRIEF SPECIFICATI 

■nglh, 43W . 


• •PROTECTS LATHE OPERATOR 

• •KEEPS VITAL PARTS CLEAN 

• • MAKES BELT CHANGING EASY 


The operator does not catch fingers or cloth- 
ing in moving belts or gears on a Logan Lathe. 
The Cone Pulley Guard in its normal "down" 
position completely covers the countershaft, 
headstock and back gear assemblies. The 
motor-drive belt and change gear assemblies 
are completely enclosed. All guards are 
quickly and easily opened giving complete 
accessibility. Not only is the operator pro- 
tected, but vital parts of the lathe are shielded 
from dust and dirt accumulations. 
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than most private 


That utility of light planes 
will remain limited for a while 
in the postwar period, and 
that total sales will not ap- 
proach 20,000 per year for at 
least five years, even if there 
is general prosperity, is the 
opinion expressed by S. Paul 
Johnston, former editor of 
Aviation and now Curtiss- 
Wright representative in 
Washington, in a book titled. 
Wings After War. Johnston 
believes it will take years to 
perfect the helicopter. Read- 
able light planes can be flown, 
but here high weight and cost 
will be hard problems. All- 
wing designs will not be prac- 
tical in small sizes, that is, not 
much less than 300,000 lb. He 
does not feel that cargo gliders 
will be successful. His rough 
guess is that in new peace 
AAF will maintain about 18,- 
000 planes and Navy about 
10,000 in peacetime 


States Senate, which has 
power of ratification of trea- 
ties. Senate foreign relations 
and commerce committees 
have been gathering data. 


ew Army Airplanes 
Peacetime Flyers 


council with, more or less, How many Army artillery- 
control over routes, schedules, liaison and Air Force training 
rates” Will there be an inter- j planes suitable for sale to pri- 
national government subsidy vate flyers will be for sale 
race, or will the airlines pay when the war ends is a matter 
their way on an economical of interested speculation by 
basis? Will there be freedom military and aircraft trade ofli- 
of entry into various countries, cials. They agree that the 
or will landing rights be ne- number will be small, perhaps 
gotiated bilaterally? These a few hundred, not near 
and scores of other questions enough to meet the initial 
must be answered eventually postwar demand, 
by a United Nations Air Con- The liaison planes, most de- 
ference. sirable for personal use, are 

First steps toward such a largely overseas and many of 
conference have been taken, them will not be returned. 
A U. S. air mission, headed by Air Force training planes are 
E. P. Warner, CAB vice-chair- nearly all of the basic and ad- 
man, and Adolf Berle, chair- vance types whose compara- 
man of the Special Interna- tively high horsepower takes 
tional Aviation Committee, 
has had erplaratory talks in 
England and Canada. At this 
writing, another delegation, In- 
cluding L. Welch Pogue, CAB 
chairman, W. A. M. Burden, 
assistant Secretary of Com- 
merce, and Mr. Berle, and 
headed by former Ambassador 
to Japan Grew, now special 
ass is .mt to Secretary of State. 

Hull, was preparing for dis- 
cussions with the Russians in 
Washington. 

These meetings will lead to 
more conferences here and 

abroad during the summer. C 

Many of the United Nations 
will participate, including 

Chili;'.. Australia, and Canada. 

The secret report, written HI 

months ago by the special 
comm.v.ee. formerly called ihe 


The Wright Brothers Medal 
was presented at the dinner to 
C. E. Pappas, Republic Avia- 
tion Corp., for his paper "De- 
termination of Fuselage Mo- 
ments." SAE Pres. W. S. 
James spoke on “The Useful- 
ness of SAE to the Aviation 
Industry." and MaJ.-Gen. 
Frank O'D. Hunter, command- 
ing general, 1st Air Force, told 
about “The Army Air Forces 
in the Present War." 

During the three days, the 
following papers were pre- 


SAE's recent National 
nautical Meeting in New 
City stressed problems ' 


Interdepartmental Committee 


International Aviation, has 


not been made public, but it 
becomes less important as new 
names and new information 
appear in the picture. Final 
word in this vital development 
may belong to the United 


ROTARY WING CRAFT 


Launch Initial Postwar-Air-Policy Parleys; 
Peacetime Private-Plane Market Gaged 


Coming Up 




INSPECTION PROBLEMS? 



Here's how Controlled 


Lighting saves time on 
tough inspeetion jobs 


T O look inside a 75 mm. shell was difficult . . . 

until G-E lighting engineers helped work out a 
faster, more accurate inspection method. A standard 
G-E reflector lamp with a mirror arrangement "turns 
shells inside out’’— makes sure there's no grease, 
dirt or pitting. It’s a typical example of inspection 
methods that use controlled lighting.. . . and it’s an- 
r instance where G-E engineers have helped to 
gain faster, better inspection methods. 




In these special applications — or in stand- 
ard lighting installations — be sure you 
get the utmost in dependability and op- 
erating efficiency. Look for the famous 
G-E monogram on all the bulbs you buy. 
It’s your assurance of best results for 
every lighting purpose. 


of reflected lijlil from mirrors. 
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RECORD 


2,200-hp. Wright "Cycle 


WASPS from civilian status to 
eligibility for appointment to 
the AAP. Gen. H. H. Arnold. 
AAF chief, testified in favor. 

Numerous complaints 
charged that hundreds of ex- 
perienced male pilots are 
available for flying now done 
by the women, further con- 
tended that more men will be 
unemployed as WTS and 
Army contract schools are 
progressively closed. Navy 
.and commercial airlines have 
refused to employ female 
pilots. 

Finish 26 Flight Strips 

Twenty-six flight strips 
have been completed by the 
Bureau of Public Roads for 
the AAP at various places 
throughout the country, with 
an appropriation of 810,000,000. 
Thomas H. MacDonald, Com- 
missioner of Public Roads, 
recommends further study 
and continuance of the pro- 


others, will find a way to han- 
dle re-insurance risk pooling 
in this country rather than 
dealing it out to British brok- 


the study of aviation in 
schools, and working with 
manufacturers for the design 
of better airplanes. It advo- 
cates private ownership of 
airlines as opposed to any 
government ownership that 
might be proposed, also seeks 
the establishment of a De- 
partment of National Defense, 
combining Army, Navy, and 
Air Forces. NAA will work 
with any and all organizations 
having these objectives. 


Highlights of Aero Chamber 
And NAA Programs 

Construction of thousands 
of landing areas throughout 
the country, less bothersome 
regulation on personal flying, 
and practical education of the 
public in the utility of light 
airplanes are major policies of 
the Personal Aircraft Com- 
mittee of the Aero Chamber of 
Commerce. Small cities and 
towns are asked to build mod- 
est airports for convenience, 
not expensive ones for show- 
off. The small-field program, 
if started now, will advance 
airmindedness and the sale 
of personal planes, the com- 
mittee believes. Many home- 
coming service airmen and 
women would like to go into 
the airfield and service busi- 
ness. The committee also is 
urging the CAB to modify the 
difficulties of getting airplane 
type certificates. 

The NAA has established 


Produces Steel-Strong Alloy 

Word comes from the Rey- 
nolds Metal Co. regarding its 
development of R-301, a new 
aluminum alloy stated to be 
as tough as structural steel 
but so light that its use in 
airplane will reduce weights by 
thousands of pounds, enabling 
carriage of more bombs and 
guns or design for increased 

It has been reported that 
R-301 may even be employed 
in armor plate, Pres. R. S. 
Reynolds declaring that it is 
more effective in deflecting 
bullets than is steel plate. 
Thus far, the new alloy is 
being used solely for war pur- 
poses, but peacetime applica- 
tions of it are being ranged. 


, JLC Drafts Air Principles 

The principles which eight 
' American aviation groups— 
; comprising the Civil Aviation 
' Joint Legislative Committee 
| —believe should be incor- 
[ porated in legislation now 
: under consideration by Con- 
J gress have been drafted and 
' referred to the Aeronautical 
I Law Committee of the Amert- 
; can Bar Association. 

Covered are provisions deal- 
, ing with the questions of 
: airports, air contractors, gov- 
, ernment training, powers of 
; the administrator, taxation, 
‘ safety, and insurance. The 
eight groups: Aero Chamber 
. of Commerce, American Assn, 
of Airport Executives, Avia- 
tion Distributors & Manu- 
facturers Assn., Early Birds, 
: insurance groups, National 
Aeronautics Assn., National 
: Assn, of State Aviation Offi- 
cials, and National Aviation 
Trades Assn. 

CAB Questions Insurance 
Rates 

A study of aviation insur- 
’ ance and re-insurance, pub- 
lished by the CAB, suggests 
I that the rates are too high 
and that important economic 
I and military information is 
, being piped abroad. It prob- 
> ably will result in reduction 
! of rates by the three groups 
, dominant in the field. 

Nobody seems to want 
passage of the Lea bill, which 
I would authorize the CAB to 
i provide aviation insurance. 
; Chances are that companies 
now serving the industry, or 


controversy is developing on 
the question whether single 
runways are practical. Most 
officials of CAA are favoring 

ports close to towns, country 
clubs, sports centers, and fac- 
tories — places where people 
gather in large numbers. 


Civilian school aid to the 
Air Forces is being rapidly 
cut down because air crew 
manpower in training process 
is almost large enough to fin- 
ish the war. CAA's War 
Training Service has stopped 
its Navy cadet and Enlisted 
Reserve instructor courses, 
and the 10-hr. air crew course 
is being tapered off. Eleven 
of the Army's primary schools, 
contracted directly with mem- 
bers of the Aeronautical 
Training Society, are being 
closed this summer. Six had 
already closed. Unless some 
provision is made for their 
continuance, all 64 will be shut 
down before the end of the 
war. AAF no longer gives 
primary training within its 
own military schools. 

WASP Need Investigated 

The Civil Service Committee 
of the House was, at this writ- 
ing, inquiring into the need 
for the Women’s Airforce 
Service Pilots (WASP). A 
bill had been introduced pro- 
viding for the transfer of the 


aid the increase of private 
flying by supporting a suitable 
airport program, by encourag- 





UNUSUAL FEATURES FACILITATE 
FAST AND ACCURATE OPERATION 

Model N-4 Internal-External Measuring In- 
strument is an entirely new Sheffield develop- 
ment for Toolroom and Gage Laboratory use 
in checking master and working gages, set- 
ting snap gages, etc. 

• Checks internal dias. of V*" to 12". 

• Checks 3" max. depth of hole, 1 side. 

• Checks external dimensions up to 12". 

• Gaging arms elevated electrically. 


MACHINE TOOLS • GAGES • MEASURING INSTRUMENTS • CONTRACT SERVICES 
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FINDING TOMORROW’S ANSWERS TODAY! 


The Army Air Forces must have the answers to 
tomorrow’s questions — today. 

That is why in 1917, the War Department 
established an aircraft engineering laboratory 
at Dayton, Ohio. Since that time, AAF techni- 
cians from this field have worked hand in hand 
with airplane tire manufacturers to build lighter, 
stronger, safer tires, to build better equipment 
for every type of service in the air. 

Today in a giant, 400 mile-an-hour wind tun- 
nel, they are testing new types of radio antenna 
masts electroplated by the United States Rubber 
Company’s Ekko Process and many other im- 
portant new developments. In the Materials Lab 
they are testing cotton and rayon and nylon cord. 

In service and in combat they are piling up 


data under actual flight conditions . . . and pass- 
ing that information on to American industry. 
And from the war theatres of the world, the ex- 
perience of combat fliers channels back to the 
nation’s builders of airplanes and airplane 
equipment. 

Planning, testing, searching far into the fu- 
ture, the AAF, working with industry, is keep- 
ing our Air Forces out in front of the enemy 
in fighting power — by finding the answers to 
tomorrow's questions today. 



UNITED 


STATES 



1230 SIXTH AVENUE 




HOW THE AAF HELPS INDUSTRY BUILD 
BETTER EQUIPMENT FOR OUR FIGHTING MEN 
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SERVING THROUGH SCIENCE 


PROVED 

in the LaboratorY 
in Service Tests 


and in Combat 


There has been no guesswork about TJ.S. 
Royal Airplane tires. Every tire in the 
line has been tested in the laboratory, 
tested again under the closest observa- 
tion . . . and then subjected to the most 
severe test of all . . . actual service. 

The U.S. Royal Block Tread has 
proved itself on fighters, bombers and 
commercial airliners on almost every 
kind of landing strip ... on our airports 
at home and on emergency landing fields 
in Africa, Italy and the South Pacific. 
Scientifically engineered for the greatest 
traction and serviceability, the U.S. 
Royal Block Tread is a standard among 
airplane tire designs. With the switch to 
synthetic rubber treads, the U.S. Royal 
Block Tread is again proving its stamina. 

The U.S. Royal Ice Grip with its posi- 
tive, non-skid grip on icy runways, the 
U.S. Channel Tread and the U.S. Royal 
Plain Tread nose and tail wheel tires 
each does its own specialized job safely 
and dependably on test. ..and in service. 



U.S. ROYAL SMOOTH CONTOUR TAIL 
WHEEL TIRE . . . Like every U.S. Royal 
Airplane tire, the tail wheel tire is avail- 
able in Sialic Conductor Construction to 
protect the plane and crew from static 
shock. Specially designed for the 
stresses and strains of tail wheel service. 


Royal Block Tread prol 


kids. ..give sure-footed 
and take-offs and de- 


of airplane tire tread design originated 
by United States Rubber Company has 
proved in tests on ice covered landing 
fields its ability to cut through ice and 
bring the plane to a safe, sure stop. 




UNITED STATES ^ RUBBER COMPANY 


SIXTH 


iNUE • ROCKEFELLER CENTER • 


YORK JO, N. 



Two years after the Air 
Force was established as one 
of the three component forces 
of the Army. Gen. George 
Marshall, chief of staff, says it 
is approaching complete air 
supremacy in practically every 
theater— and at a much faster 
pace than had been expected. 

With 2,385.000 men in 11 air 
forces overseas, and four air 
forces plus many training es- 
tablishments within U. S. bor- 
ders. Army aviation is at its 
peak, accordingly is stopping 
personnel transfers from the 
ground forces. Nine weeks 
have been added to the fighter 
pilot’s training period, five 
weeks to the schedule of bom- 
ber pilots, and important ex- 
tensions have also been made 
in other phases. 

CAA’s War Training Service 
ar.d the primary and basic 
schools contracting directly 
with AAF are all being cur- 
tailed and will be eliminated 
in a matter of months. The 
Army stopped initial training 
courses entirely some months 
ago, leaving it all to civilian 
schools. From now on. only 
plough new trainees will be 
taken in to serve as replace- 
ments. The Army may eventu- 
ally resume schooling them it- 


the first time . . . The British 
again put the Nazi battleship 
"Tirpitz” out of action as she 
lay in a Norwegian fjord . . . 
American bombers are filling 
more than half of their capac- 
ity with oil magnesium fire 
bombs, which often prove 
more destructive than explo- 
sives . . . Along with bombs 
recently went leaflets showing 
Germans the comparative size 
of the B-29’s, which will soon 
be upon them . . . The Army 
has called for new priority 
ratings on heavy artillery, to 
do jobs that airplanes cannot 
do . . . And dispatches say that 
naval bombardment will be 
important when the cross- 
channel battle starts. Church- 
ill said, in his war summary, 
that British - American air ’ 
forces now can send up 1,000 . 
bombers to the enemy's 100, j 
adding that the allies have , 
leadership in radar, both for . 
attack and defense. 

Pacific Successes 
In the Pacific, -the Navy has : 
hit the Palau Islands, only 600 
mi. east of the Philippines. ' 
The Japanese people believe i 
that their navy is backing i 


But as the Air Force reaches 
the height of its power, inflict- 
ing losses of 3.8 on the enemy 
to 1 of its own. dropping nearly 
10,000 tons of bombs on Europe 
in one week, and devastating 
large areas of enemy produc- 
tive and military works, it also 
meets with some disappoint- 
ments. The Air Force com- 
mand says it knew what not 
to expect from its heavy bom- 
bardment of Cassino. But the 
enemy stayed there and the 
public didn't understand why. 


away to draw the United 
States into a trap, but every- 
one else sees that the enemy's 
sea power is not strong enough 
to match its opponents at long 
range. Allied aviation and sub 
and surface forces are pinch- 
ing off Jap supply lines, and 
the island bases are withering. 
Truk, Jap main base in the 
Carolines, was recently pound- 
ed eleven times in six days, 


and it was due to be taken or 
by-passed. 

An attack on the Philippines 
any time now would surprise 
no one. These islands are too 
far from Japan to be used im- 
mediately by us as a base for 
heavy air bombardment, but 
they stand squarely in the way 
of the direct route which Adm. 
Nimitz says he is taking to- 
ward a beachhead in China. 


many’s ball bearing sources 
were badly wrecked, Nazi p ra 
fighters keep on coming up— vie 
taking 96 Allied planes one J 1 ' 11 
day, and 80 American planes WB1 
another. nnr 

Luftwaffe Shifts Jj^ 

Compared with damage in- Th , 
flicted, and with losses of men dor 
sustained by the Russian ally, sht] 
attrition of British and Amer- ? t ur 
lean aviation is not too bad. "r,, 
AEF destroyed 11,042 Axis air- Car 
craft In all theaters, in the air J"t< 




planes) 




of 2,805 of its own. Though 
Nazi fighter resistance often 
is concentrated with deadly 
effect, just as often allied air 
missions swarm over Hitler's 
Europe at will, seeing none or 
few hostile aircraft. 

The Luftwaffe shifts Its air 
defense rapidly — from Italy to 
France to Berlin — to cover its 
weakness. Allied air command- 
ers still hope that, between 
hacking away at the Invasion 
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jobs. Engine No. 1 was rated 
1,000 hp.; No. 50,000, 1,800, 

Re Model 39 and DC-7 

Consolidated Vultee has re- 
leased some details on its 
Model 39, scheduled to be test- 
flown this spring at San Diego. 
Mounting four 1,100-hp. Pratt 
& Whitney engines, this plane 
may not be in the postwar 
"large” class, but it is con- 
sidered a practical size (see 
illustration top last page). 

Douglas DC-7, postwar air- 
line design, will carry 86 pas- 
sengers by day or sleep 76. It 
will have a span of 173 ft. 3 
in.; fuselage 123 ft. 4 in. long; 
over-all height 43 ft. 8 in.; 
gros3 weight 85,890 lb.; useful 
load 59,100; speed estimated 
up to 400 mph.; and cruising 
range 4,000 mi. Called for is 
supercharged cabin, and ceil- 
ing is estimated at 40.000 ft. 
Cost will be around SI. 250.000. 
Craft will be equipped with tri- 
cycle gear, two wheels each 
leg; and specified are four 
3,000-hp. engines. 


General Electric 

E. F. Johnson Co. 
Langley Corp. 

P. R. Mallory Co. 




Monarch Machine Tool Co. 
New York Air Brake Co. 
Reliance Mfg. Co. (Triumph 
plant) 

Sillcocks-Miller Co. 

Silver Creek Precision Corp. 
Simplex Products Corp. 
Western Automatic MA- 
IL S. Motors Corp. 

U. S. Rubber Co. (Naugatuck 
plant) 

Verson Allsteel Press Co. 




Aircraft Accessories Corp. 
(Burbank plant) 

Aeronca Aircraft Corp. 
Chase Brass & Copper Co. 
Goodyear Tire ft Rubber Co. 
(Kelly-Springfield plant) 

Gray Mfg. Co. 


designed, 








CPFF Stll 




and the Army and Navy over 
cost-plus-fixed-fee contracts 
was not ended at press time. 
War Contracts Subcommittee 
of House Military Affairs Com- 
mittee was considering a reso- 
lution to stop or drastically 
curtail this form of contract, 
favor being expressed for the 
fixed-price type. The Armed 
Services insist they must have 
the CPFF type in some cases. 
Aero Chamber Pres. James P. 
Murray, addressed to the Com- 
mittee a statement contending 
that there is as much incen- 
tive under CPFF contracts to 
produce as under fixed-price 
agreements. He said that 

elimination of flexibility under 
CPFF contracts would impede 
the war effort. 


. ^ Martin, thereby 
»peratlorT quitSer'’ 
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ALUMINIMJHE- 
FORGINGJK^ 




The cylinder barrel muff which we illustrate is typical of the strong close- 
grained, die-pressed aluminum forgings in which Revere has pioneered 
so successfully— especially in the aviation industry. 

This particular cylinder barrel muff is used in certain types of radial 
aircraft engines and with special success in one of the famous engines 
extensively used by the Navy. When finally machined, the resultant thin 
fins reach almost to the core of the cylinder itself and provide an 
unusually large cooling surface. 

Revere forgings are also available in copper, various copper-base alloys 
and magnesium. Almost any shapes and sizes can be had, even those 
ordinarily pronounced "impractical" or "impossible". 

Revere will be glad to offer— without obligation — technical advice on 
any special problems you may have in die-pressed forgings. Write Revere 
Executive offices. 
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FREE! A 54 page manual, "Revere Copper and 
Copper Alloys— Technical Information for Product 
Designers," with 106 graphs relating to physical 
and metallographic properties under varying -con- 
ditions; also, a new, easy-to-read chemical and 
physical properties chart, with pertinent illustrated 
information on Revere manufactured forms and 
welding technique. A complimentary copy sent you 
upon request. Address: Executive Offices. 



Transport Aviation 


McCarran Triggers Third CAL-Revision Bill; 
AA-AEA Move Jells “Competition” Drive 


Sen. Pat McCarran (D. Nev. 
has introduced a third bill in 
Congress to revise the civil air 
law of 1938. The ' 
are the Lea bill, introduced 
over a year ago, reported to 
the House Interstate and For- 
eign Commerce Committee, 
and withheld from House de- 
bate by the House Rules Com- 
mittee: and the Reece bill, 
representing the minority 
opinion of the Com 
Committee, which was r 

McCarran's bill covers 
seas air transport as v 
domestic, providing for 
lion-dollar American f 
service corporation in which 
any or all certificated oper- 
ators could participate, * 
up arranged so no sing . . 
could get control. It would 
abolish the Civil Aeronautics 
Board and also the Civil 
Aeronautics Administration, 
creating instead a .' 

Civil Aeronautics Authority 
with an Executive Officer ' 
carry out its orders. 

An independent Air Safety 
Board would be established tc 
investigate all civil air acci- 
dents. States would control 
intrastate carriers and 
tractors; "experimental' 
tificates would be issued 
vance feeder service; a “bill 
of rights" would be provided 
for private flying; and a new 
national airport survey would 
be authorized. 


Aviation) that American Air- 
lines has moved to purchase a 
controlling interest in Ameri- 
can Export Airlines, there has 
come a growing understanding 
that this development is • 
very confident — and decided — 
step toward a competitive V. ~ 
overseas air system. That is, 
a system definitely opposed to 
a single-management corpo- 

As this was written, there 
was no apparent reason why 
CAB would not approve the 
merger, even though it is 
granted that the deal might 
conceivably be knocked out if 
Congress should legislate in 
favor of airline participation 
in a “chosen instrument” 


Portugal is non-belligerent 
and because Pan American has 
exclusive landing rights there. 
American would acquire also 
he temporary certificate (ex- 
acted to be converted to per- 
manent) on which Export is 
jperating New York-England 
and New York-Africa via 
South America. 

For Export, the merger 
would be a complete answer 
to CAB'S order that " 
pany divorce itself 
parent company, American 
Export Lines (steamships) in 
iccordance with the law. 
American Airlines would get 
ICO, 000 shares, a controlling 
51.4 percent of Export's com- 
mon stock, for $3,000,000, leav- 
ing Export steamship 46.000 
shares, a minority interest to 
which the Civil Aeronautics 
Board does not object. 

Export has applied for routes 
to South Africa via South 
America and from Natal, Bra- 
through the Mediterranean 
Bombay, India. American, 
largest domestic air system, 
also serving Canada and Mex- 
has applications pending 
" — from Chicago, De- 


troit, New York, a 


to . London. The alliance, 
which would link this biggest 
of domestic operators with 
the only competitor of Pan 
American, would create " 
first “double-act 
overseas service. 


n Feeder Assoc 


ation 


Feeder Airlines Assn, is 
new organization formed 
Washington. D. C.. to include 
both present operator 
new applicants for air pick-up 
and feeder air routes. Sixteen 
companies were represented 
' ' ' meeting which launched 
:w body. Named was an 
acting organization committee, 
with Harry R. Stringer, vice 
president of All American 
Aviation, as chairman. Head- 
quarters were opened at 102S 
Vermont Ave., Washington, 


Airmail I 


; Problem 


Aspects of the airmail 
increase from 6 to 8c„ ( 
bined with a growing percent- 
age of delayed service, found 
Postmaster Gen. Frank Walker 
id Airmail Superintendent 
Roy Martin touring the coun- 
try, seeking some answer to 
the problem-packed situation. 
Public complaint is increasing. 
Army long ago advised P.O. 
to install a priority system to 
handle important mail first. 
Post office seems to feel that 
such a step would be an ad- 
mission the service cannot 
function normally. The air- 
lines say they will fly all the 


CAA's newly established 
Airport Building Design unit 
has now gone into action, with 
Marc Thompson, its head, cur- 
rently touring the country to 
study design trends and re- 
quirements. Facilities and 
space requirements will be ac- 
cented in the long-range ap- 
proach, which will include 
consideration of administrative 
buildings for future private- 
flying ports as well as termi- 
nal needs for air carrier oper- 

Thompson's study is part of 
three-phase CAA plan. A 
CAA unit to compile data on 
management methods, in- 
tended to take airports “out 
of the red," was formed earlier, 
h J. Kirk Baldwin as chief, 
d in the near future, CAA 
>ects to form a third unit 
consider the place of air- 
ports in integrated community 
planning. 

Ryan 
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is for Six Feede 


If the r 

tyan Schi . 

for six feeder and pick-up air- 
line routes is approved by the 
CAB, more than 100 California 
will be added to the list 
nmunities served by air 
transport facilities. 

Routes solicited are Los 
Angeles-San Diego, Los Ange- 
les-Yuma, San Francisco-Los 
Angeles. San Francisco-Bak- 
ersfleld, San Francisco-Red- 
ding, and San Francisco-Eu- 
reka. Over the total of 2,100 
“Jte miles. Ryan proposes 
fly 5,4o0 mi. daily, employ- 
J twin-engine craft equipped 
with pick-up devices to serv- 
ice communities lying between 
‘he regular passenger stops. 

Busmen Plan Air Service 
Announcement also came 
that the newly incorporated 
Dayton & Western Ohio Air- 
lines, headquartering at Day- 
ton, Ohio, would file for a new 
system of feeder lines to serve 
19 Ohio and Indiana cities, at 
least 11 of which do not now 
enjoy such facilities. The 
company, formed by three in- 
terurban bus outflts, plans use 
of both conventional aircraft 
and helicopters. Operation 
would be between Cincinnati, 
Dayton, Columbus, Toledo, 
Lima, and Portsmouth In Ohio 
and Richmond in Indiana. 

Company board chairman is 
Walter A. Draper, president of 
Ohio Bus Lines and the Cin- 
cinnati Street Railway Co.; 
and company president is 
William L. Butler, president of 
the Cincinnati & Lake Erie 
Transportation Co. 
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Federal’s Instrument Landing System 
is Ready to Serve the Great New Air Age 



Through fog, sleet, rain and blackness 
the science of radio brings the airliner home. 

The pilot knows his course, position and landing. 

Federal's Instrument Landing System guides the hom- 
ing pilot with unfailing accuracy. He can set his ship 
down on a dime. 

Federal’s equipment has made a great contribution to safety in 
the air. It is dependable and, moreover, is less subject to atmospheric 
disturbances. It reduces initial, maintenance and operating costs. 


Federal — one of the largest manufacturers of instrument landing equipment 
for ground installations — is prepared now to discuss your plans and probable 
requirements. 

Federal Telephone and Radiojbrporation 


A 

Aviation Abroad 



jetplane 
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No time in the flight of a huge transport 
plane is more important than the seconds- 
short landing period. 

America's biggest planes are equipped with 
Aerols* to cushion landing shock and pro- 
vide protection to plane, crew and cargo. 
Introduced when aviation was still in its 
infancy, Aerols are contributing substan- 
tially to aviation's progress— as planes grow 
in size, weight and speed, Aerols solve the 
landing problem for these aerial leviathans. 


THE CLEVELAND PNEUMATIC TOOL CO. 

AIRCRAFT DIVISION • CLEVELAND 5, OHIO 


iHOCK 
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Last 10 seconds of 
a 1000 mile flight 


AVIATION, May, 1914 


Aviation Finance 


United Aircraft Corp. reports 
sales of $733,590,668 in 1943, 8 
increase of 41 percent ov 
sales of $518,970,578 in 1942, 

while net earnings ’ *" 

396,114 or $5.30 a 
share against $17, C 
$5.95 a sare in 1942. Rene- 
gotiation of 1943 profits is ) 
anticipated. Postwar reser 
of $28,004,464 have been 
up, including $4,107,193 charged 
to 1943 operations. Company 
shipments plus those of licen- 
sees and associated producers 
totaled nearly $2,000,000,000 
last year. Net profit on r*’“ 
was 1.6 percent, while cur 


Northwest Airlines' new 
anting consists of 117,460 
shares of stock, with share- 
holders offered one new share 
at $16 for each share 
This will give Northwest 352,- 
380 shares outstanding out of 
an authorized issue of 600,000. 

Douglas Aircraft Co. reports 
sales of $987,687,196 in 1943 
against $489,781,984 in 1942. 
And net profit is put at $5,952,- 
257 or S9.92 a share against 
$9,229,620 or $15.38 a 
in 1942, Current assets 
$163,464,275 against current 
liabilities of $128,025,548. No 
further renegotiation adjust- 
ments are anticipated, since 
contracts were of the fixed-fee 


$6,950,000 w 




Glenn L. Martin Co. rept 
sales of $632,163,870 in 1 
against $337,556,000 in 1! 
with net profit gaining 
$12,437,583 or $11.15 a share 
from $6,658,809 or $6.01 a share 
in 1942. Last year's earnings 
are subject to renegotiation. 
A contingency reserve of $3,- 
000,000 in 1942, pointed 

by an 
1943. 

American Airlines, requesting 
CAB authority to purchase 
60 percent control of Amer. 
can Export Airlines, would pay 
$25 a share for 120.000 shares 
of the latter's treasury stock, 
or $3,000,000. American Air- 
lines net profits in 1943 
$3,192,969 or $5.18 a share 
against $3,851,714 or $6.33 
share in 1942. 

Dividends: With the declara- 
tion of a 50c. dividend by 
Lockheed Aircraft Corp., Pres. 
Robert Gross said that "the 
more Lockheed's experience in 
its war work broadens, the 
more apparent it is that the 
company’s margin of profit 
probably will be less than ' 
the past. This and otl 
factors must be taken ii 
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ADDING IT UP .... By RAY HOADLEY 


bordered on the sensational when Alfred Marchev, presi- 
dent of Republic, flatly said the other day that he didn't 
believe the readjustment period would be nearly as dis- 
astrous as- it had been painted by some of the industry 
leaders. That's the view we have taken the last few 
months ourselves, hence we're mighty glad to have Mr. 

" ■* " ' ' if National 


Long term planning. The Republic executive looks for a 
substantial military market after the war. Some of the 
military folk speaking off the record, have not' been as 
optimistic. But we think aircraft investors can inter- 
pret the appointment of Rep. Clifton Woodrum of Vir- 
ginia, to head the House postwar military policy planning, 
as a good omen for the future. As early as 1927, Woodrum 
was a strong advocate of "steady, orderly, and progressive 
strengthening" of tJncle Sam’s air arm. Many others on 
his committee are supporters of an adequate peacetime 
air force. Some Air Force officers fear post-World War I 
aviation history will repeat itself. We don't think so. 

Congress fumbles the ball. The first stage of after-war 
adjustment planning was successfully passed when Messrs. 
Baruch and Hancock issued a report that was acceptable 
to both industry and government officials— no small 
achievement. But since the ball was handed to Congress 
to translate the report into action little has happened. 
More than 25 bills on some phase of the matter have 
been dropped into the hopper, yet sentiment has not 
crystallized into an acceptable pattern, indeed several 
Congressional committees were still holding hearings as 
this was written. The George-Murray bill looks like the 
best bet for a starting point, but Congress will have to 
step on the gas if a completed bill is to be passed before 
the fall election. 

Dismissal wage. Aircraft officials are glad this ticklish 
matter has come out in the open through a proposal in 
Congress to give two weeks pay to dismissed war workers 
upon termination. It’s definitely a problem for the gov- 
ernment, since aircraft concerns don't have the finan- 
cial resources to cope with this situation. But spokesmen 
for the industry hope it will be considered as separate 
legislation rather than as an attachment to the main 
postwar adjustment bill, which would cause more delay. 

A billion-dollar airline. Granted that we toss money 
around pretty freely these days, that billion dollar inter- 
national aitline proposal of Senator McCarran's looks 
super-colossal. It would mean that this "chosen instru- 
ment,” picked to represent the United States abroad, 
would have seven times the capital of all our present 
commercial aviation companies. We wonder if the Sen- 
ator wouldn't settle for a capitalization of. say, $500,000,- 
~ then the government would have to put up 


it of tt 


cently tt 


ons. When 
ie horns ai 


merlcan Airlines 
announced moves 
acquire working control of American Export Airlines, 
a domestic air carrier thus got a foot in the door of 
transocean air comme-ce for the first time. Wall Street 
now looks for United Air Lines to make some sort of 
working agreement with Pan American Airways in order 
to offset this strategic American move. 


of $600,000 was established in 
$l,200,OOo' 1 in r i942 WI 
Airline profits: United Air 

Lines reports net profits of 
$3,203,276 or $2.13 a share in 
1943 against $2,134,356 in 1942 
. . - Eastern Airlines reported 
$1,426,859 or $2.42 a share 
against $3,535,503 or $5.99 a 
share in 1942. An excess 
profits tax liability of $3,150,- 
300 last year was mainly re- 
sponsible for the drop in 
earnings. . . . Western Air 
Lines reported net profit of 
$90,194 in 1943 or 22c. a share 
against $693,703 or $1.69 a 
share in 1942 . . . Braniff 
Airways reports net profits of 
$611,000 or 61c. a share in 1943 
against net profit of $512,882 


Beech Aircraft Corp. 
has arranged a 30-month re- 
volving credit of $50,000,000 
with 36 banks. Under the ar- 
rangement, the government 
guarantees repayment of 90 
percent of the loan. Funds 
may be obtained for use in 
war production or in event of 
cancellation of war contracts 
. . Kellett Aircraft Corp. 
las negotiated a $2,000,000 
'-loan for use in financing or 
terminating war contracts, ac- 
cording to Pres. W. Wallace 
Kellett. The new loan super- 
cedes a $1,250,000 earlier credit 
. . Douglas Aircraft re- 
>orted bank loans of $12,000,- 
'00 in its Nov. 30, 1943 balance 
_heet, these loans being ob- 
tained from a $40,000,000 line 
>f bank credit previously 
■xtended to the company. 

Sellett Aircraft Corp. reports 
sales of $11,297,106 in 1943 
compared with $5,267,170 in 
1942, a gain of 114 percent. 
Net earnings were $48,739 or 
11c. a share last year. Post- 
var reserves increased from 
149,802 td $200,000 at the year- 
md. 

’ostwar Plans: Republic Avia- 
ion expects to broaden its 
xxstwar activities to the fields 
if commercial transportation 
ind private flying, according 
o the annual report . . . 
Douglas Aircraft has four new 
products of “exceptional per- 
formance and promise under 
development.” . . . Glenn L. 
Martin Co. expects to market 
“Marvinol", a chem-elastic 
h the characteristics 


consideration in determining 
future dividends." . . . Mc- 
Donnell Aircraft Corp. paid a 
,$1.50 dividend per share on 
Apr. 1 . . . Boeing disbursed 
$1 a share on Apr. 19 . . . 
Airplane Manufacture & Sup- 
ply Co. paid 5c. a share on 
Apr. 30, while Consolidated 


y 50c. a common 


Aircraft reports net profll 
of $2,462,414 or $6.24 a share 
in 1943 against $1,711,583 or 
$4.80 a share in 1942. Sales 
$232,134,000 against $121,- 
863,227. A contingency reserve 


of rubber. 

D Co. reports sales of 
$45,710,433 in 1943 against 
$34,300,202 in 1942. 

ports sales of $6,222,492 last 
year compared with $3,855,072 
in 1942, 



Aviation People 



quire extended landing gear 
flight However, highly efficient 
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Now is the lime to think 
about Molybdenum... 
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engine forgings lo terrific friction, heat and strain! Failure of a single part 
can cause disaster. Tube Turns forgings are standing the gaff demanded in 
engines which power the world's fastest aircraft! . . . Development engineers 
working on post-war problems, will find Tube Turns technical ingenuity and 
forging experience of practical value. TUBE TURNS (Inc.) Louisville, Ky. 


TUBE TURNS 
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ENGINEERING 


ENG/NEERING.That’s 

; business for twenty 
ig Fluid Power tub- 
engineering' them, 
> and fittings, and 
iting tools. Often we 
iting, t 


hard or easy, brutal or delicate. Today, you’ll find Parker-engi- 

You can step Fluid Power up or neered Fluid Power systems in 


ESI 


a bombers, in 


job. You can 


-free bends, leak-proof fit- 
recise operating valves, flow 




_ possibilities in the 

booklet, giving you more facts 
about Fluid Power, will be sent on 

Co., 17325 Euclid Ave., Cleveland 
12, Ohio. 


ER ENGINEERING 


FLUID 
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Ever since James Clark built the first electric drill over 50 
years ago, the James Clark Jr. Electric Company has been 
first with all major improvements and innovations in these 

Present demands for production have called for greater effi- 
ciency and longer life for all types of machinery. Clark has 
so improved its electric tools that they have become known 
as the "work horses" of industry. Their greater efficiency and 
longer life have been outstanding. 

Tomorrow, in the post-war era, Clark's portable drills and 
grinders will be available to all industry. 


Competition Applicator . „ ....... . 51 
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IS MADE OF 


TIMKEN 

ALLOY STEELS 


ALLOY STEEL 


Anew Alloy Steel created by Timken metal- 
and introduced by the General Electric Company in 
rbosupercharger now plays a vital part in the G-E Jet- 


steel is tough. It’s a steel able to resist the terrific heat 
hot gases passing through the vanes of the turbine 
also the tremendous centrifugal force developed in 
wheel while spinning madly at thousands of revolutions per 
Ordinary alloy steels would disintegrate if subjected to 
gruelling demands. 


In addition, this new Timken Alloy Steel has excellent weld- 
ability, good machinability, and high resistance to scale and 
corrosion at operating conditions. An impressive list of qual- 
ities, but everyone of them necessary to provide a practical jet 
propulsion power plant. 


The big part Timken Alloy Steels have played in the past and 
are now playing in the war, emphasizes the promise that they 
will be of steadily increasing value in peace. Steel and Tube 
Division, The Timken Roller Bearing Company, Canton 6, Ohio. 
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Fastening 

Problem 

Solved! 


THE ROSAN 


MOLDED-IN 


REPLACEABLE INSERT 

When Clarke Aero-Hydraulics, Inc., of Pasadena, started 
to manufacture handles for Gun Turret Control Valves, 
they foresaw possible damage in field service and 
wisely made provision for quick repairs to the steel 
fastening points which were molded in the plastic han- 
dles. They specified the Rosan Replaceable Molded-In 
Insert, the only one which can be removed and replaced 
without disturbing the parent material. 

Thus another problem of manufacture and assembly 
was solved by the Rosan Locking System for Threaded 
Inserts and Studs in all materials. 

Rosan Locked-In Threaded Inserts and Studs solve a 
multitude of fastening and sealing problems in all 
types of industry. 



BARDWELL& McALISTERJNC. 

Dept. 3-54, Box 1310, Hollywood 28,Colif. 
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ANODEX Especially developed compounds for 
use with the original ANODEX reverse current electro- 
cleaning process for fdst, positive cleaning of ferrous 

METEX Individually formulated compounds for 
precision cleaning. Now available in special varia- 
tions developed for aviation problems. 

METALEX Easy economical compoonJ, 

for use ir> tumbling machines as soak cleaner or elec- 
tric cleaner. Individually formulated. 



Especially Formulated fe 
* Fast and f 


Anodex, Metex and Metalex are only three of the 
many cleaners developed by MAC DERMID INCOR- 
PORATED for the aviation industry and at present 
being used to improve and speed-up aircraft pro- 
duction. A qualified service engineer, located at our 
distributor offices, will be pleased to show you the 
compound developed for your problem— help you 
speed up and improve your Droduction. 


WRITE FOR 0 ?%ee DATA SHEETS 


i 

mflGDERmiD 
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\A 

fATERBURY 88, CONNECTICU 
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CRESCENT TRUCK COMPANY 


Industrial Truck and Tractor Specialists lor More Than 25 Years 


production system you can plan— 
including electrified materials 
handling. Because that’s the kind of 
materials handling you’ll compete 
with ! Old fashioned methods will be 
. . . and already are ... as outmoded 

Alert leaders in the aviation indus- 
try figure that performance tinder 
the pressure of war production has 
proved Crescent Trucks fit for the 
pressure of competition. Keep pace ! 
Let’s get together now to plan your 
future Crescentized materials handling. 
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(Suarbsman 

FINISHES 
for AIRCRAFT 
PROD U CTION 


an exclusive product of 



A'BPlANf fABRlcs 


GRAND RAPIDS 
VARNISH CORPORATION 

GRAND RAPIDS, MICHIGAN 
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We know all the 

"ANGLES” 

Send for catalog on Angle Drills and other tools 
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Think you’re seeing Buck Rogers’ 
plane? You’re not. You are looking at 
the performance of America’s newest 
fighter — the first jet propelled airplane 
to be accepted by the United States 
Army Air Forces. 

And with the official announcement of 
this propellerless plane, a new chapter 
begins in the history of world aviation. 
Now we’ll take you behind the scenes 
and tell you the story of how these 
planes came into being. 

In England there was designed a revo- 
lutionary new type of engine which 
could propel an airplane through the 
sky by spewing out a terrific blast of air. 
The General Electric Company here 
in America further developed and built 
engines utilizing this principle. 


By choice of both G. E. and the Army 
Air Forces officials, Bell Aircraft was 
selected to design and construct planes 
incorporating this Jet Propulsion engine. 


Within two weeks after being notified 
of this project on September 8, 1941, 
Bell Aircraft engineers submitted a gen- 
eral arrangement for a new plane hous- 


ing two Jet Propu 


n engines. These 


designs were immediately accepted by 
the Army y\ir Forces. 

One year and three weeks later, on 
October 1, 1942, this revolutionary type 
of aircraft, exactly on schedule, rose 
from the flying field at a secret base, 
climbed into the rarefied atmosphere 
where a conventional plane loses its 
efficiency and traveled at high speed. 


Now that the story o 
express its appreciatio 
to this project. We h. 
better and lower-priced aircraft when peace 


i new jet propelled plane can be told, Bell Aircraft wishes publicly to 
the officers of the Army Air Forces who have contributed so much 
have learned many things which will aid us to pioneer in building safer, 
returns. © Bell Aircraft Corporation. 


MEMBER AIRCRAFT ' 


PRODUCTION COUNCIL-EAST COAST. 


mm 


Nlogoro Frontier Divliton, Buffalo ond NIogaro Fall*, N. Y. 
Ordnonco DMiion, Burlington, V*. 

Georgia DMiion, Morielfo, Go. 

Aircraft 


PACEMAKER OF AVIATION PROGRESS 


Lighting System Component.. 


ir aircraft lighting systems rr 

k Transformer Co., N. V. 

welsh only S oa. It is 
.cry low temperature rise 
to permit operation over 


—AVIATION, 


. . — Feature is 

strengthening of structure ^through hav- 

flowing through coolant guide Into tinned, 
trade's tip. Function of coolant guide is 
to concentrate cooling action at vary 
tip of electrode. Electrode, adaptable to 



Russia's Air Power 

(Continued from page 123) 

The use of wooden construction appar- 
ently involves some, but not excessive 
increases in structural weight. Its re- 
sistance to explosive projectiles is poorer, 
although the damage done by solid pro- 
jectiles is comparable with that done to 
duraluminum structures. The extensive 
use of wood for smaller types of airplanes 
is apparently dictated by shortages of 

In early September, our group was 
flown to a large fighter base on the cen- 
tral front, from which Bell Airacobras, 
Douglas A-20's, and a variety of Russian 
fighters were being operated. There we 
were given opportunities to discuss the 
Airacobra with pilots and technicians. 

We were introduced to the pilots and 
technicians of the P-39 squadron at the 
base. The pilots were apparently about 
the same age as those performing similar 
duties in our own AAF. although some 
of the technicians appeared to be younger 
and the latter group included several 
girls. The writer was impressed by the 
difficulties of performing maintenance 
operations under combat conditions, with 
little shelter available in which to work. 
Since most combat operations take place 
during the day. it is common to service 
the airplanes at night. 

In discussions which took place with 
pilots and technicians, we were made ac- 


quainted with the good and bad points of 
Jhe Airacobra as operated at that base. 
Certain difficulties were noted to be 
peculiar to operating conditions in Russia. 
Necessity for the use of very high octane 
fuels was particularly objectionable, since 
such fuel is not required for Russian- 
built airplanes and thus presents a special 
transportation difficulty. 

To an American, the entire transpor- 
tation problem in Russia seems staggering, 
since few good roads exist between popu- 
lated places. This puts a very heavy 
load on the railroads and results in ex- 
tensive use of transport airplanes to move 
personnel and light types of equipment. 


There can be no doubt that tlie large 
Lease-Lend exports of all-wheel drive 
American Army type trucks is of great 
importance in the success of the recent 
Russian drives because these vehicles arc 
capable of operation on very poor roads. 

It seems probable that in postwar de- 
velopment of the Soviet Union, the trans- 
port airplane will play a very important 
part, inasmuch as the present railroad 
system is likely to be expanded only where 
the tonnage to be transported precludes 
the use of airplanes and highway trans- 
portation. 

Shortly after returning to Moscow we 
began another trip, being transported in 



Precision 

Hvdrailic Testing Machine 


with Pendulum Load Indication 


MORE ACCURATE, MORE DEPENDABLE 
FOR PRODUCTION TESTING iceaude: 

Pendulum load indicator operates on the natural laws of gravitation. 
. . .This principle of operation is not affected by temperature changes 
or subject to metal fatigue. . . .'Write for descriptive literature and quotations. 
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to the frt 
Dorothy 

the factory at Amphenol— 
you from these pages, typ 
bolizes the radar-radio • 
which is effectively taking 
jobs. Her skillful hands 
out of 2500 pairs working 
tain the security, depenc 
ity behind the name of “Amphenol". 

Amphenol's products — connectors, 
cables, fittings, radio parts — prove their 
quality in meeting the exacting specifi- 
cations and laboratory tests called for in 
AN requirements. 
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Marshall Islands In th^ c . and 
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INSTRUMENT CO INC 

11 s precision-built 

■l-BUr MORE WAR BONDS! 
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can they take ^ 



unknown quantity in men 

fighting against odds. In the crucial moments, we only 
know it takes all they’ve got to come through. How much 
they’ve got is the measure of their endurance and heroism. . . 
But in hollow screws, the measure of endurance is taken scien- 
tifically in the Allen laboratory. 

Here, Allen screws must prove exactly how much punishment they can 
take. It’s registered on the dials of testing machines, — testing for 
tensile strength, for yield point, elongation, reduction of area, Izod 
impact and Rockwell hardness. Your Industrial Distributor sells the 
screws that come through! 
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THE ALLEN MANUFACTURING COMPANY 

HARTFORD, ★ ALLEN ^ CONNECTICUT, U.S.A. 
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OLD FAITHFUL GEYSER, Yellowstone National Park. Geologists believe it began 
erupting before the last glaciation, about a million years ago. Within record. Old 
Faithful has erupted continuously at about 65-minute intervals, spouting a column 
of water 95—130 feet high for 4>£ minutes. 



STILL 

GOING 

STRONG 

Long, uninterrupted service under all 
operating conditions is the characteristic 
you want most in a capacitor.Tobe Capac- 
itors serve so well and so long because 
every step in their manufacture is checked 
and cross-checked by rigid inspections. 
Constant improvement through constant 
research is the promise performed by 
Tobe engineers. An example is the Tobe 
CA-255 Capacitor, shown below, now 
available in a new drawn container of 
improved construction. Why not call on 
Tobe for prompt, specialized help on 
your capacitor problems? 
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at fhe site. 

As developed by Wcstinghouse there 

eliminating tedious engineering for setting 
up drawings and bills of materials, pur- 

and other detailed work. Second, our 
engineers have developed new packaged 

ports, and they have built new units that 
will result in great simplification. Third, 
we recognize the changing nature of the 
whole air transport picture with conse- 
quent need for flexibility, so that all ma- 
terials included in the packaged assem- 
blies may be enlarged, modified, or shifted 

Fourth, purchase and shipments are 
consolidated. Wcstinghouse gathers at 
consolidation warehouses all materials 
into their proper assemblies for unit ship- 
ment. thus the purchaser deals with but 
a single supply source and has no awk- 
ward waits for missing installation parts. 
Fifth, shipments are facilitated. The 
packaged material has been studied care- 
fully to make shipping easy: packaged 
airports can be moved entirely by air if 
necessary. Sixth, field erection and 
maintenance are kept as simple as pos- 
sible. Materials and equipment have been 
chosen with t’e thought always in mind 
that erection and maintenance problems 
might readily impose serious difficulties. 
Westinghouse International furnishes in- 

nance of all materials, and it has tried 
to simplify these tasks to the utmost. 

Seventh, but far from least important, 
is the matter of cost, which packaged air- 
port equipment lowers materially. This 

a great deal of field work, piecemeal 
engineering, costly delays due to missing 
parts, and routine follow-ups. We be- 
lieve these, coupled with the advantages 
of mass purchasing, bring the ultimate 
cost of the installed airport to a level 
considerably below that possible by other 



Market Research 

(Continued from page 124) 

Even though there be a reaction against 
thousands of planes for self protection, for 

for research. The fallacy of building but 
a few hundred planes each peacetime year 
for military purposes has been demon- 
strated, but the final make-up and size of 
the standing force must await the peace 
and the solutions to the factors noted 

The transport market can more easily 
be evaluated for contemplated domestic 
commercial expansion, since it is already 
in its formulative stage. 

Basically the market study procedure 
calls upon the researcher to — 

1. Survey and analyze each domestic 
airline operating company as to present 


SCREENING MEN 
MATERIALS AND 



operates to eliminate 
failure wherever it may be found. It is a continuous 
"screening” process that grades out materials that do 
not measure up to critical standards — that scraps mal- 
functioning tools, jigs, machinery and equipment — 
that shifts men and women to the jobs they are best 
suited to handle. 

It’s relentless in the way it operates but it results in 
a product that we are glad to trade-mark and on which 
you can depend. Cannon plugs are good plugs because 
all the elements that go into them— men, materials 
and machines — are good. 

VISUAL AIDS FOLDER 
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equipment and projected expansion plans 
for equipment for the postwar period. 

2. Survey and analyze each American- 
operated international airline company as 
to present equipment and projected ex- 
pansion plans for the postwar period. 

3. Survey and analyze fixed base 
operators as' to present equipment and 
plans for contemplated expansion in the 
postwar period. 

4. Survey and analyze foreign-oper- 
ated airlines for new equipment and 
make contact with their representatives 
in the United States as to plans for new 
equipment and for resumption and ex- 
pansion of service in the postwar period. 

From this data an area survey of 
specific territories can be formulated to 
give a detailed blueprint of the market 
covering virtually all customers and pros- 
pects and classifying them into groups in 
accordance with their potential value to 
the manufacturer. 

Comparison of this analysis with past 
company sales clearly indicates where 
additional business must come from if the 
company position is to be substantially 
improved. • 

An area survey serves as a basis for 
sales planning and coverage of potential 
accounts with a full analysis of back- 
ground and potential as it exists for 
definite areas. 

The personal plane market requires 
more study and research, as the past mar- 
ket has been exceedingly meager. 

Nearly all students of economics, and 
others who have given considerable 
thought to postwar marketing, agree that 
there will be a period of great prosperity 
immediately following the war. There 
will be ample purchasing power in the 
hands of the public — a pent-up demand 
estimated at $135 billion, with $104 bil- 
lion expected to be available for imme- 
diate spending, plenty of plant capacity 
to produce planes, and adequately trained 
labor to use all the productive capacity 
which will be available. Should the war 
end in 1945 or 1946, the American public 
will have the greatest accumulation of 
unused buying power in its history. 

The great expansion in war produc- 

rise in national income. Department of 
Commerce estimates put the 1943 national 
income at an all-time high of $147 bil- 
lion — an $89.2 billion increase over 1940 
and $97.5 billion over 1934. Although all 
major types of income have shared in this 
increase, by far the greatest gain occurred 
in wage and salary payments, represent- 
ing 73 percent of the national income. 

Planning for the personal plane mar- 
ket should begin with the premise that 
no experience or statistics of the past can 
serve as a reliable blueprint for the fu- 
ture. Management is then required to 
take a critical attitude toward its policies,* 
an attitude which involves an unwilling- 
ness to assume the validity of past prac- 
tices or the wisdom of continuing them. 

The procedure can then be made 
simple and practical by — 

1. Stripping away generalities which 
fail to suggest positive action. 

2. Reducing to their proper stature of 



Permoflux Dynamic Acoustical 
Devices, operating under extreme- 
noise conditions, have proved the 
essentiality of uniform, wide fre- 
quency response. No other single 
factor contributes more to the 
intelligible transmission of vital 
war messages. With the coming of 
Peace, there will be many Permoflux 
engineered products to improve 
the efficiency and operation of 
speech transmission equipment. 


BUY WAR BONDS FOR VICTORY! 


THROUGH THE 
DEAFENING ROAR ^ 


Noise Meets Its 
Master with Permoflux 
Acoustical Devices 


PERMOFLUX CORPORATIONS 

4916-22 W. Grand Ave., Chicago 39, III. 

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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Your Technical 4'oin maud - 


After the war, many a man wearing wings will want to go on as an 
independent air force. The private flier will be again free to use the 
airways. And Air Associates once more will be theirs to command for 
anything a plane needs, wherever it flies. Whether custom built 
Constellation, recommissioned "grasshopper” or a home talent job . . . the 
owners will get the same conscientious care and prompt delivery that 
Air Associates has given every order since 1927 . . . Remember, too, that 
our postwar resources w'ill comprise not only standard stocks but many 
exclusive items and specialties of our own design and manufacture. 

• Air Associates’ poslivar catalogs will carry a valuable franchise for future 
business. Manufacturers are invited to discuss the listing of their lines notv. 

• .Aik Associates, me. 

TETERBORO, N. 1 HRANCHBS: CHICAGO. DALLAS. LOS ANGELES ... 

ENGINEERS & MANUFACTURERS OF AIRCRAFT SPECIALTIES . . . 
SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 


AVIATION, May, 


importance and probability the various 
alarming aspects of the postwar aviation 

lied by some interests to make political 

3. Collating for examination the specific 
conditions under which the individual 


4. Distinguishing circumstances which 
can be controlled from those not suscept- 
ible to control, so that no time or energy 
are wasted on things that the individual 


5. Bringing into sharp perspective the 
conditions which are favorable and 
should be capitalized on, and those which 




al plane market plan- 


new "aviation climate”, and willingness 
to compromise, arc fundamental to mak- 
ing plans now for taking advantage of 
favorable developments. 

A few of the general factors which the 
personal plane manufacturer must con- 
sider in postwar planning to assure rnosi 


efficient conversion to peacetime opera- 
tions are reflected in the following ques- 


1. From what classes of customers does 
the sales department expect to obtain its 
postwar orders? How many salesmen 
will it require, and where should they be 
stationed? 

2. What changes in sales methods 
should be contemplated, and if so, what 
plans are being made to put these into 
effect as soon as possible? 

3. What types of planes must be avail- 
able for sales as soon as possible after 

neering or design departments start work 
on such planes before they can be put into 
production? What plans arc being made 

4. What plans are being made to con- 
how soon can plans be available so they 

5. What will be the volume of private 
flying? It is to be noted that determina- 

purchasing depends on quantitative analy- 
sis end analysis of the following five 


planes under consideration, 
i. Landing facilities in territory where 
plane is to be used. 

:. Attitude of the federal government 
on regulations which will affect 
construction and operation of planes 
and also the individuals who fly 
them. 


d. Approximate number of individuals 
whose interest has been aroused by 
direct contact with aviation, either 
in the aircraft industry or in 


Analysis of the export market will 
with surplus military aircraft. How- 



Skill Counts in Making 
a Product Like This 

From coast to coast in the plants of major manufacturers, the 
plant analysts from Pressed Steel Company are well known 
and welcome. Above is a photograph of actual installation of 
an Alloy Exhaust Manifold, made for a noted car manufacturer. 
This Manifold carries exhaust gasses and fumes from motor 
testing blocks: another of the highly technical and complicated 
products we manufacture and of which are are justly proud. 
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A TWIST OF YOUR FINGERS- 
MAKES A TON-TIGHF SEAL 


T OSS of tire air pressure, means extra tire wear, and added cost to 
your customers. But you can help cut this loss, and keep their 
cars rolling, by applying a Sealing Valve Cap to every tire serviced. 

Schrader Sealing Valve Caps screwed down finger-tight, are de- 
signed to maintain a positive seal. This seal keeps air pressure in 
and keeps dirt out. Vibration will not loosen the cap. It will not 
work off. 

To help conserve your customers' valuable rubber do these three 

First : Make sure every tire you service is equipped with a 
Schrader Sealing Valve Cap. 

Second : Whenever you check tire pressures, replace the 
Valve Caps. 

Third : Tell your customers why you are applying Schrader 
Valve Caps. It means dollars saved in additional tire mile- 
age and prevents hours of roadside delay. 

•When a Schrader Sealing Valve Cap is lightened with full finger strength, a downward 
ti plying SO pounds by 40 gives the equivalent per-square-inch pressure— 2.000 pounds. 


SCHRADER TIRE VALVE CAPS 


Guaranteed Air-Tight Up to 250 Pounds Pressure 


A. SCHRADER’S SON, Division of Scovill Manufacturing Company, Incorporated, BROOKLYN, NEW YORK 
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ever, consideration should be given to the 
whole broad question of postwar export 
markets. American planes will be in 
great demand all over the world until 
foreign competition again has plant fa- 
cilities. For a short time — possibly three 
to five years — we will be able to go 
anywhere and sell on favorable terms 
within whatever framework of export 
financing may then be available, if surplus 
is properly disposed of. What the U. S. 
does and how it handles itself in this 
time will mean a great deal later. We 
can cultivate friends by fair dealing or 
we can alienate customers by sharp prac- 
tices. If we really want to hold export 
markets we must cultivate them just as 
assiduously as we cultivate domestic mar- 
kets. We must study them and learn 
how to do business in them as Europe 
has done. Again this is a job for market 
research, for if the effort at cultivation 
is to be on a long-time profit basis, it can- 

Obsolescencc will become an increasing 
factor in determining the total volume of 
export production impelled by the foreign 
desire for improved models. A corollary 
result will be greater emphasis on the 
ways and means of disposing of used sur- 
plus military aircraft 

What should be some of the broad ob- 
jectives of postwar aviation for all busi- 
ness concerns? 

Few sound business decisions of real 
importance can be made until responsible 
executives have before them the best pos- 
sible figures on such elements as : 

1. Potential sales or gross returns from 
the project. 

2. Appraisal of the domestic and export 
aviation market to be entered — its size 
and possibilities for expansion. 

3. A schedule of the preparatory work 

4. Total investment required — when 

5. Production or operating costs. 

6. Marketing methods and costs. 

7. Administrative time and costs. 

8. A timetable and budget of outlays 
in comparison with revenue. 

9. Projected profits at various levels 
and under various conditions. 

How to make long range plans definite, 
in spite of all the uncertainties as to what 
the postwar world will be like, is one of 
the baffling problems of many companies. 
The only practical line of attack, to the 
best of our knowledge, is to apply the 
principle called "concentric planning.” 
This involves careful estimating for each 
or several hypothetical situations and 
perhaps for a variety of conditions di- 
rectly affecting the project, but the end 
result will be definite figures on which to 
make plans. This calls for more than 
annual, or short form figures, for a more 
complete picture must be portrayed for 
long-term projection. Therefore, a back- 
log of expected business to be accumu- 
lated for a five-year period to 1950 should 
be used. From this figure one can arrive 
at an average annual demand based upon 
anyone's guess as to the date the war will 
end. At the same time, the long-term 


Ideal Working Conditions Sealed in with 


CLARE Type "K” RELAY 



The Clare Type "K” is a precise, small relay widely 
used in aircraft where inches and ounces are im- 
portant. 

Now Clare offers you this relay, which can be 
"custom-built” to your exact requirements, sealed 
into its own sphere of laboratory-controlled work- 
ing conditions, unchanged at high altitudes or 
sea level. According to requirements, dry air or 
inert gas may be sealed in. Dimensions of sealed 
relay are 2"/n’ long by l J Via" wide. 

The Clare Type "K” Relay, measuring only lWx 
l'A-x'Ma", is especially designed for applications 
incident to vibration— no anti-vibration springs 
are needed. There are no bearings to rattle loose. 
Uniform armature movement is maintained by 
the use of a "fatigueless” beryllium copper hinge, 
heat-treated and designed to provide a wide mar- 
gin of safety. 

Permanent assembly tightness is secured by bind- 
ing the spring pile-ups under hydraulic pressure 
and then tightening to the heelpiece. A coating 
of Glyptol is an added precaution. 

Like all Clare Relays, the Type "K” is "custom- 
built" to meet your specifications. Now "custom- 
building” can also provide this relay with ideal 
conditions sealed in, to assure perfect operation 
at any altitude. 

Let our engineers "custom-build” a relay to meet 
your requirements. Send for the Clare catalog 
and data book. C. P. Clare fit Company, 4719 W. 
Sunnyside Ave., Chicago (30), 111. Sales engineers 
in all principal cities. Cable address: CLARELAY. 


CLARE RELAYS 
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BROACH AND 
MACHINE CO. 


Per Broach 

Way— 


PROVEN in war... 


Ready for PEACE 


Precision work at a mass production 
rate — plus the extra economy of dou- 
bled output per broach sharpening! 
This is a typical example of the appli- 
cation of American' s complete 
broaching service to a production 
problem. American Broach & Ma- 
chine Company engineers set up this 
operation to finish the sides of uni- 
versal joint yokes. 

An American SB-42-10 surface 
broaching machine is used, equipped 
with a special receding table incor- 
porating two selective work posi- 
tions. Extra wide broaches, more chan 
twice the part width, make possible 
the use of one half of the broaching 
surface at a time. When this half 
becomes dull the position may be 
changed so that the remaining half 
continues the operation. Twice the 
number of parts per broach sharpen- 
ing are obtained, reducing produc- 
tion cost and time, maintaining ex- 
finish and accuracy! 


202 


AVIATION, May, 1944 


demand will be governed by factors that 
may be measured with a reasonable 

Two types of markets then can be 
distinguished for the aviation industry: 

lies in the hands of the market research 

ployer how great is the demand, for it is 
self-evident that full employment, in- 
dustry by industry, must be balanced 
against demand. How to achieve this 
goal and how to hold it is market re- 



Precision Angle Plates 

(Continued from page 161) 
inspecting parts with compound angles. 
This device (Fig. 6) is an assembly oi 
three rectangular plates made of cast iron 
— a base plate, a middle plate (above 
the base plate and hinged to it length- 
wise), and a top plate hinged laterally 
to the middle plate. It is known as the 
Magnasine. 

This alternate zigzag arrangement in 
hinging permits adjustment to allow the 
middle plate to open 45 deg. at an angle 
to the base surface and to allow the top 
plate to open conterminally at an angle 
to the middle plate surface. The com- 
pound angle determinant is fastened to 
the fore edge of the top plate with socket 

double friction locks on both plates. 

Setting to an angle is accomplished by 
pivoting the sine bar to the specified angle 
and locking it in position with the wing 
nut on the rocker arm bolt, then setting 
the opposite angle merely by lifting the 
top angle plate and then the second angle 
plate until the sine bar is parallel to the 
base plate. After the specified angle is 
determined, the plates arc locked in posi- 
tion and the job is set. In some cases 
the set-up is made by raising the top plate 
to one angle and the bottom plate to the 
other angle. 


Ballot for Flying Boat 

(Continued from page 121) 
Where L is the payload in tons (from 
Fig. 1 fallowing for reserve fuel amount- 

plc but accurately comparative and can 
be used to prepare similar analyses of 
other aircraft types. Employing these 
formulas with the arbitrary figures set 
forth above, we arrive at a direct cost-per 

operation of our large flying boat and 
our large high-altitude land plane, each 
grossing 175,000 lb.f 


(Turn to page 267) 
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Typical of Kold-Hold "Productioneering for Industry” is this experience 
of a large automotive and aviation manufacturer (name on request). 

Faced with a tough, costly bottleneck, Kold-Hold "productioneered" 
a cold processing unit to fit the manufacturer’s problem . . . the results 
were — production per hour doubled, serious bottleneck broken, closer fits 
attained and distortion eliminated. This is 3n outstanding Kold-Hold 
■'productioneering" performance. 

Maybe you have a similar "toughie.” A look through our catalog, 
S-Z 431, may show you a machine that will fit your cold temperature appli- 
cation. Tell us about it and we'll help you “productioneer” your production 
problem. Kold-Hold machines over a range of from — 100° to +200° on 
capacities from 2 to 400 cubic feet. If pressure and humidity control are 
required, we have them, too. 


* Engineered for Production 

44i NORTH GRAND AVENUE • LANSING 4, MICHIGAN 
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World’s Oddest Oilcan! 


An adaptation of a hypodermic needle is used 
to meter an exact amount of oil into tiny 
New Departure ball bearings. 

This is only one of the many painstaking 
steps in the manufacture of perfect instru- 
ment bearings. Why such care ? 

Because ball bearings, small and large, carry 
a heavy wartime responsibility. Everywhere 
you look you’ll find them doing absolutely 
vital work. Indeed . . . one reason for the 
success of Allied aircraft and other war 
equipment is the long life and accuracy of 
the ball bearings used. It is New Departure’s 
privilege to play the lead in wartime produc- 
tion of ball bearings. It has an ability to get 
things done, even under the most difficult con- 
ditions. These qualities will prove increi 
ingly helpful to all manufacturers who 
ball bearing problems. 


Nothing Rolls Like a Ball 



NEW DEPARTURE 

BALL BEARINGS 


ARTURE • DIVISION OF GENERAL MOTORS • BRISTOL, CONNECTICUT 

DETROIT. G. M. Bid;.. Trinity 1-47M , CHICAGO. S30 N. Michigan Av«.. .W, S«M • LOS ANGELES, 503S GlBord Aw.. KinSoll 7161 
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HERB two hollow rib-reinforced steel forgings begin 
to assume the subtle contours of Aeroprop propeller 
blades. They are being shaped on one of the many ma- 
chines especially designed to mass-produce a new idea in 
propeller design — a propeller with hollow, rib-reinforced 
steel blades — a propeller unit-constructed for easy main- 
tenance — a propeller combining all of the qualities of 
strength, lightness, and simplicity— a propeller less than 
three years old, yet famous today on every fighting front 
-the AEROPROP. 

Today, thousands of Aeroprops are in service as thou- 
sands more move down production lines to take their 
places on new swarms of Allied fighters. That this has 
been accomplished in so short a time is further proof that 
America's skilled workers and production-wise machinery 


is an enormously resourceful and productive combination. 

Today this combination is shaping Aeroprops for war, 
and for nothing else. When it's won these men and these 
machines will continue their leadership in the design and 
construction of modern propellers. Their job then, as now, 
will be to shape the progress of the conquest of the skies. 



KEEP ’EM FLYING! BUY BONDS! 






In War and Peace, Propeller Production at its Best! 


• DAYTON, OHIO 


AEROPRODUCTS DIVISION 


GENERAL MOTORS CORPORATION 



I got my choice of two bumper crops ! 



Here’s not one, but two right answers on 

bbe s =s- FIRST, you can use the regular 

Apex-Phillips screw driver bits, and when they get worn 
just send ’em back to the factory and have ’em recon- 
ditioned. The cost is a small fraction . . . generally less 
than one-third ... of the new bit price. AND renewed 
Apex bits are good as new, which is plenty good, because 
they’re made of fine steel, heat treated for the right com- 
bination of strength and hardness. Get the full story in 
Catalog No. 15. 


how to get more power bits for less! 



Insert Type Apex bits, with Apex holders. Holders are 
supplied to fit practically every type and make of power 
driver. And the holders accommodate the short, money- 
saving, steel-saving bits in a full range of sizes. You trim 
your inventory because a few bit sizes fit all holders. You 
save substantial money. Get the facts in Bulletin No. 102. 
So take your choice, and either way, make it Apex-Phillips 
screw driver bits. 


Apex 

THE APEX MACHINE & TOOL COMPANY • DAYTON 2, OHIO 


Fig. 3 presents this evaluation graphic- 
ally. It clearly indicates that the flying 
boat cannot be overlooked in the develop- 
ment of our future international air trans- 
port equipment — for the simple reason 
that, in the hands of a farsighted and 
competent operator, it will provide the 
public with the cheapest form of global 
air transportation. For example, at the 
very representative range of 3,000 mi., the 
operating cost of the land plane will be 
62 percent more per ton-mile than that 
of the flying boat. 

The impetus given the land plane by 
this war will inevitably lead to a surge 
or boom in land plane air transport opera- 
tion following the cessation of hostilities. 
However, it is the studied opinion of this 
writer, and of others in agreement with 
the economic evaluation presented above, 
that "dollars and cents" considerations 
will ultimately force recognition of the 
flying boat's rightful place in the air 
transport industry. 


Precipitation Static 

( Continued from page 153) 

Noise Limiter Circuits 

An F-M receiver incorporates a circuit 
(called the “limiter") as a regular part 
of the receiver. It is the function of this 
stage to "limit” the amplitude variations 
of the signal entering the detector or 
demodulation stage. It is this stage which 
is primarily responsible for making the 
F-M receiver non-responsive to ampli- 

An amplitude-modulation receiver can- 
not have such a stage ; otherwise the 
A-M signal would also be eliminated 
along with the noise. There arc, however, 
certain forms of limiters which may be 
applied to an A-M receiver which will 
reduce the effects of sudden crashes or 
unusually high noise voltages which may 
appear along with the signal. 

Most of these limiter circuits introduce 
some distortion. However, in many noise 
fields the distortion is far less objection- 
able titan the noise. Consolidated Vultec 
has conducted an investigation of several 
types of noise limiters. The most effective 
for the crash type of static noise is the 
Wasmansdorff silencer circuit. 0 

The limiters are not particularly effec- 
tive in eliminating the effects of precipi- 
tation-static. However, they do greatly 
aid in the operator’s comfort in reducing 
listening fatigue and eliminating the 
severity of sudden crash noises. 


Conclusion 

Many people and organizations in this 
country are conducting investigations of 
this phenomenon. It is anticipated that 
there will soon be sufficient information 
and facts accumulated to effect a real solu- 
tion to this problem. 

It is probable that the result of the 
intensified investigation which is now 
being made of precipitation-static will be 



the development of: (1) A method of 
treating the airplane which will reduce 
the accumulation of electric charge; (2) 
a device for the continuous discharge or 
draining off of the accumulated charge in 
such a manner as to minimize or eliminate 
radio interference from this source; (3) 
a superior noise reduction antenna, which 
will probably be of the shielded loop vari- 
ety; and (4) a radio receiver which is 
considerably less sensitive to all types of 

Additional References 



Air Cargo Markets 

( Continued from page 186) 
is believed can only be developed through 
use of commodity rates. 

Over a period of years, every other 
form of transportation has evolved a sys- 
tem of commodity rates based on the 
service rendered, what the traffic will 
bear, and the need for the business. To 



For Speedy Handling of All 

Production and Servicing Operations 
on All Types of Engines 


• Shown above are two numbers from our com- 
plete line of aeroplane engine stands, which in- 
cludes models for handling all production and 
servicing operations on all types of engines. The 
stand at the left*is designed for use with inter- 
changeable mounting plates for radial engines. The 
cylinder stand at the right is designed to handle 
engine cylinders during manufacturing and serv- 
icing operations. Further information on stands for 


COLUMBUS, 


■y type of engine will be si 




MANUFACTURING 

CORPORATION 

INDIANA, U. S. A. 
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HELICOPTERS 
FOR WAR... 


use new plastic resin glue 

Main rotor blades lift United Aircraft's Army Sikorsky helicopter, 
and Weldwood Glue shares the stress placed on these rapidly- 
whirring parts. 

The amazing strength of Weldwood Plastic Resin Glue makes 
shear-proof, vibration-proof welds between woods — in joining 
or laminating. 

It's used and accepted for aircraft by the U. S. Army, Navy and 
Civil Aeronautics Authority. 

Mixed just by adding ordinary tap water to the powder, this 
moisture-proof, waterproof adhesive is applied cold, sets cold and 
sets fast! 

Jobs can be handled in a few hours after clamping. 

Available in 10 lb. and 25 lb. cans and in 100 lb. and 300 lb. 
drums from your mill supply dealer, industrial distributor or 
from one of our warehouses conveniently located from coast 
to coast. 


Use the coupon for a free sample and full information on this 
aviation industry adhesive. 



date, the airlines have made rather hesi- 
tant attempts with newspapers, maga- 
zines, flowers, and a few other items ; but 
before a backlog of experience could be 
accumulated, the war put such a premium 
on space that further steps were aband- 

Commodity rates should be established, 
however, only after careful study to bring 
in large volumes of business with regular 
movement. For instance, at full rates 
the news magazines would have had to 
put such a high rate on subscriptions that 
the price would have been prohibitive but, 
under commodity rates, -thousands of 
copies have been flown regularly by 
the transport lines. 

In another case, foreign dealers of 
phonograph records have found it diffi- 
cult to gage their sales requirements — a 
new movie may suddenly bring a quick 
demand for a hit tune. If additional 
supplies of records could be flown in 
economically — that is, under commodity 
rates— many other sales can be made. 
Several dealers report they feel sure that 
meeting such a demand would increase 
sales of other records by at least 50 
percent if they could get enough of the 
hit-tune records to keep people coming 
into their stores. One large record manu- 
facturer estimates his company could fly 
at least 250,000 lb. of records a year at 
rates which, it is felt, could also prove 
profitable to the airlines. 

Moving from the strictly luxury to the 
semi-luxury class — a natural step toward 
getting in to the every day items which 
will be needed for -the required volume — 
tomato growers in the Southwest, 
Mexico, and Cuba have already made 
inquiries about obtaining a commodity 
rate which would enable them to sell 
their product in the winter markets of 
the East at prices which will develop 
good volume. 

These are but a few examples indicating 
the starting point : others include in- 

who want to sell in Venezuela and fur 
traders seeking Brazilian and Argentinian 
markets. 

Perhaps the greatest value which can 
come from commodity rates is their abil- 
ity to help balance the directional flow of 
goods previously discussed. As has been 
shown, it is only between the United 
States and Europe that any equality of 
movement can be anticipated, for between 
the United States and Latin America 
the movement has been twice as heavy to 
the south as it has toward this country. 
Careful research will be required to locate 
products which can move by air at lower 
price levels and, although it is too much 
to hope that the traffic can be equalized 
completely, commodity rates will help 
to fill some of the empty ipace on return 

With the experience in design and engi- 
neering gained during the last few years 
we can expect that new equipment will 
be more efficient, resulting in lower oper- 
ating costs which, in turn, will warrant 
lower rates. A great deal of business can 
be obtained through lowering the rates 
where such reductions will enable new 


268 


AVIATION, May, 1944 


commodities to move by air, rather than 
through trying to increase the movement 
of goods already being flown. The days 
when business "came in over the transom” 
are over; we are approaching a time 
when the airlines must go out vigorously 
for new business and hold it through 
sales and service. 


Geometry for Lofting 

(Continued from page 164) 
canted spar. This information is required 
in order to correctly locate a clearance 


Equations of the control cable Y 

=4.2 X-26 
Z 

=0.3 X+7.5 

Equation of the canted spar: 0.204 X 
+ Y — 0.080 X - 80 = 0 


Now by substituting the equations of 
the cable into the equation of the spar 
the unknown value “X” may be found. 


0.204 X + 1 (4.2 X - 26) 

- 0.080 (0.3 X + 7.5) - 
0.204 X+4.2 X- 26-0.024 X 


4.380 X = 106.600 
X = 24.338 


In order to find the "Y" and "Z“ values, 
substitute the “ X " value just obtained 
into the original equations of the control 


= 4.2 (24.338) - 26 = 102.220 - 26 
= 76.220 

= 0.3 (24.338) -I- 7.5 + 7.301 + 7.5 


In our last article (Part II, Apr. 
Aviation), we demonstrated the manner 
in which a cover sheet was developed. 
This cover was for the lower surface of 
the wing of the P-61 Black If ‘More. In 
obtaining the flat pattern layout we used 
coordinates of points obtained by the 
intersection of canted planes and lines. 
Now we may show how these points were 
determined: 

As the P-61 was developed, a series 
of equations for the various structural 
members were accumulated. Among these 
were the equations for the rear spar, 
flap closing channel, canted flap station, 
and other canted stations. These equations 
had seen much valuable use long before 
the cover sheets were required and had 
been kept on file for future use in tooling 
data books. These equations were — 
Lower ML rear spar 

Y = - 0.161625 X + 108.S36 
Z = 0.01773 X - 10.594 

Lower ML flap closing channel 

Y = - 0.19994 X+ 133.998 
Z = 0.01555 X - 9.271 


Canted flap station 
y = 4.836853 X - 621.277 
Double canter station 


X— 0.168372 y-0.005543 2-177.008 =0 
By using these equations together in 
simultaneous solutions we were then able 
to establish the coordinates of the 
necessary comer points. 

Procedure: Find the intersection at 
wing station 139 rear spar intersection. 
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Two years ago, at the request of Army Air Force authorities, we under- 
took the development of a new type hose clamp which would stand up 
under the strenuous vibration and pressure conditions of modern air- 
craft service. It took about a year of constant designing, testing, rede- 
signing, and retesting before we finally evolved a model which would 
satisfy those requirements. Then came further knotty problems of tool 
design and the establishment of manufacturing methods to obtain vol- 
ume production and assure maintenance of uniform high quality and 
dependability. The "Aero-Seal” HOSE CLAMP, as we finally per- 
fected it, met and in many respects exceeded the stringent service 
demands as expressed in Army-Navy Specification AN-FF-C406a and 
Drawing AN748. Thus, when you see "Aero-Seal” Hose Clamps with 
the Aircraft Standard Parts Co. stamp on them, you can recognize 
them as the perfected product of our original design and development. 
Write for our Hose Clamp Circular giving complete data and prices. 


the name AIRCRAFT STAN . 
DARD PARTS CO. on "Aero-Seal” Hose Clamps. 
It appears on the wing of the thumb screw, and the 
housing is also stamped with the type number and 
"Aero-Seal”. On the band and the wing you will 
find the part number and AN number. 


HOSE CLAMP 


• HIGH STRENGTH 

• UNIFORM PERIPHERAL 
TIGHTENING 

• NO LEAKAGE UNDER HIGH 
PRESSURES 

• SELF-LOCKING, NO LOCK 
WIRE NEEDED 

• NO LOOSE PARTS 

• CAN BE RE-USED 

• CAN BE PUT ON HOSE IN 
PLACE 

• WILL NOT DISTORT OR COL- 
LAPSE THIN-WALL TUBING 

• COMPACT DESIGN 

• FULL RANGE OF SIZES 

• EXTRA LONG TAKE-UP 
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1715 Nineteenth Av 


AVIATION, May, 1944 


X = 139 

Y = -.161625 (130) + 10S.S36 = 86.370 
Z = .01773 (139)- 10.594=— 8.130 

By this same method the coordinates 
for the point on the flap closing channel 

Intersection of the double canted sta- 
tion and the lower ML of the rear spar : 


X -0.168372 (-0.161625 A+108.836) 
-0.005543 (0.01773 A- 10.594) 


1.027115 X = 
X = 


195.364 

190.206 


By substituting this value into the 
equations of the spar ML we can then 
find the Y and Z values. 


Y = -0.161625 (190.206) + 108.836 

= 78.094 

Z = 0.01773 (190.206) - 10.594 

7.222 


the flap closing channel. 

The intersection of the rear spar and 
the canted flap station was determined by 

Y = 4.836853 X - 621.277 

Y = -.161625 X+ 108.836 
0 = 4.998478 X - 730.113 

X = 146.067 

Y = -0.161625 (146.067) + 108.836 
= 85.228 

Z = 0.01773 (146.067) - 10.594 

= - 8.005 


By now it should be quite apparent to 
the reader that the use of analytic 
geometry in the development of aircraft 
is a very versatile tool, not only of value 
to the loftsman but also to the engineer, 
tool designer, and liason men. It may be 
used by anyone with a basic knowledge 
of mathematics. 


"Peashooters" 

(Continued from page 189) 
track down difficulties reported by the 
pilot when, in fact, the pilot had been 
improperly setting his fuel mixtures or 
cooling flaps, or merely didn’t know when 
to use the fuel booster pump. 

“Excessive engine roughness” is a 
common pilot complaint, but it just hap- 
pens that after a couple of hundred hours 
an engine doesn’t run like a newly over- 
hauled job. That certainly doesn't mean 
it should be pulled off alert status. 

In brief, the fighter pilot should knotv 
his airplane. He should strive to be as 

One of the simplest and quickest ways 

by the crew chief, the pilot will profit 
if he ascertains from the crew chief ex- 
actly what the difficulty was — and it's a 
good idea for the pilot to learn what 
caused it and how it was corrected. If it 
should happen again, the pilot would be 
able to recognize it, refer the precise 
trouble to the crew chief, and get the 
airplane back on alert with a minimum of 
effort. A valuable by-product of this 
procedure is the building up, between pilot 
and crew chief, of a personal interest in 
each other's work. An inevitable im- 
provement in achievement results. 



This new 44 page book gives you the 
complete story of "SPRING-LIFE” BELLOWS 


By engineers — for engineers — yet with information and illus- 
trations so complete that all men engaged in manufacturing 
can gather a full knowledge of bellows and their functions. 
This informative book tells all about "Spring-life” Bellows, 
including their characteristics, construction and applica- 
tions, plus data charts and other valuable information to 
assist engineers in determining bellows requirements. 

Also included in this book are illustrations and information 
pertaining to Cook Pressure Detector Switches, and an 
introduction to the Cook "MctaLastic” Division. This cata- 
log will be sent to you immediately upon receipt of a request 
on your letterhead. 

Remember, if you have an extremely urgent problem, wire 
or ’phone us, and we shall be pleased to quickly dispatch a 
field engineer from one of our district offices to assist you. 
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Bomb bay doors must open quickly and smoothly without jarring . . . 
and dose without slamming. Holtzer -Cabot designed a special gear motor 
to meet these performance requirements which is, todav, helping 
bombardiers blast the enemy. 



Many other Holtzer-Cabot special fractional HP motors are 
providing power for war products so that victory will come sooner. 
Our motor development engineers, backed by 
over 50 years of experience in electric 
motor design, will discuss your post-war 
motor problems with you. However, 
war needs come first and our manufactur- 
ing facilities, today, must be strictly lim- 
ited to building special motors for winning the 
war as quickly as possible. 


£P£CMl /Jtorwff D£S/0/V£D £0 F/£ 7W£ -/iPPt/C/ir/O/V 



AVIATION, Mi 


On countless occasions. Gen. Ennis C. 
Whitehead of the 5th Air Force has said 
that it was the close cooperation of each 
individual that was winning the war — 
and the close cooperation of the fighter 
pilot and his crew chief is an excellent 
example of what he means. 


WORTHY OF AMERICA’S 
FIGHTING SHIPS 


Computing Airspeed 

(Continued from page 155) 
as an approximation when its value is 
unknown. 

Purpose of this article is the presenta- 
tion of the above-mentioned graphic sim- 
plifications. No attempt has been made 

speed computations due to instrument and 
pitot-static head position errors affecting 
both altimeter and airspeed meter read- 
ings. In order to compute true airspeed 
accurately, it is, of course, necessary to 
measure indicated airspeed and pressure 
altitude accurately. Derivations of the 
nomographs and curves presented have 
been omitted. Thorough-going theoreti- 
cal treatment of the principles involved 
have been published in NACA Technical 
Note No. 616, "The Measurement of Air 
Speed of Airplanes,” by F. L. Thompson, 
and "Empirical Equations and Nomo- 
graph,” bv Dale S. Davis. McGraw-Hill 
Book Co- 1943. 


Airfoil Pressure 

(Continued from page 144) 

Analyzing the Data 

It has become standard practice to 
express all force data obtained from 
wind tunnel tests in non-dimensional 
coefficients of the form — 



where: F is the force. 

q is the free stream dynamic 
pressure. 

S is the area. 

In the case of the pressure distribution, 
the clement of force is pds or (p,_ — po) ds, 
where ds is the element of length unde' 
consideration. Regarding the area S, the 
primary consideration is that of two 
dimensional flow, but .physical reality is 
retained in the problem by considering a 
unit span so that A* now becomes c (the 
chord length) times unity. 

Referring now to the normal force per 
unit span and recalling that — 

F,’ — pdx 

where dx is the chordwise distance from 
the leading edge, and C„ is the normal 
force coefficient. 

Similarly the chord force is given by — 

C'=\f*jdy (12) 

where dy is the vertical distance from 
the chord line. 

Moments are also reduced to non- 
dimensional coefficients of the form — 




FIREPROOF NAUGAHYDE 

In the Ready Room on an Aircraft Carrier, in most rooms on our 
Navy's ships where furniture is used you find fireproofed upholstery. 
The Navy Bureau of Ships’ specification for fireproofed scat upholstcry 
is fulfilled by the quality of our Fireproof Naugahyde. 

Years before Pearl Harbor our Research and Development Depart- 
ments had already evaluated the plastics and synthetic resins which 
conld be used to improve rubber coated fabrics. Because of this 
preliminary work we were able to almost immediately convert from 
rubber to plastic Naugahyde for upholstery in tanks, trucks, buses, 
airplanes, ships and other mobile equipment. 

Today new types of coatings developed during the war are being 
applied to all kinds of fabrics — cotton, rayon, nylon, fiber glass — to 
provide the many specialized coverings for the war in general. 

These war developments and more now- being perfected in our 
laboratory are important to you, as a user of Naugahyde. Out of 
war, will come a better Naugahyde, better made than ever, to serve 
you iu meeting the needs of an America at peace. 


U.S. NAUGAHYDE 

wu^Pa os upholSTERI 

8^ Serving Through Science 

United States Rubber Company 


1230 Sixth Avenue • Rockefeller Center * New York 20, N. 
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/ WANT A GREENFIELD TAP - 



IT'S TRUE. Shown above are the 61 different kinds of 14" — 13 N. C. Taps which 
"Greenfield" lists in its catalog, not including special "Maxi" finish taps. Many look 
identical, but each has its own particular qualities and usefulness. . . . Which one will 
do the best job for you? That is a "$64 question" that Greenfield helps you answer 
in its new booklet "Selecting the Right Tap for the Job." If you need more help, you 
can call on Greenfield's staff of expert screw thread engineers for recommendations, 
or ask a Greenfield field service engineer to call. 

GREENFIELD TAP & DIE CORP. 

| GREENFIELD Wn- MASSACHUSETTS 
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where M is the moment. Consistent with 
the convention of taking airfoil moments 
about the quarter-chord point, the expres- 
sion for the quarter-chord moment co- 
efficient becomes — 

= K/Kt - O'* 1 + /f 

(14) 

In obtaining the net static pressure, it 
becomes necessary to refer all orifice 
readings to some reference level. Choice 
of this level, and the ensuing derivation 
of convenient coefficients with which to 
present the data, has been the source of 
some confusion. Various writers have 
introduced different nomenclature with 
which to present the data, however the 
implications of each are identical. 

If the free stream static pressure is 
taken as the reference level, then the net 
static pressure is merely — 

p = pi. — Po 05) 

where: p,. is the local static pressure, 
pressure. 

The definition of the pressure coef- 
ficient- P, is — 



Some writers refer to the pressure 
coefficient as A p/q and others as C r 
Choice of the form is arbitrary, the 
important point being that value repre- 
sented by each form is identical with the 

In some instances, 4 the orifice readings 
are referred to free stream total head, for 

hp-H-Pi (17) 

or Pi = H-Sp (18) 

The value of H for the undisturbed 


H= P. + S (19) 

Substituting this in the expression for 
p, and solving — 

Pi — P* = q— &P (20) 

The pressure coefficient P is again 
defined by — 



In some instances, the data are pre- 
sented in terms of the square of the 
velocity ratio — ( K.V 

I.V./ 

which is called V. The relation between 
P and 5 is easily established by equating 
Bernoulli's Equation at some point on 
the airfoil to some point in the free 


P. + g. = ps + qi (22) 

from which 

Pi- p. = «„ - qi (23) 

Dividing by q„, 

(P, - r.)/„ - 1 - g - 1 - f; (|r). 

- P (24) 

For incompressible flow (which exists 
in the majority of testing), the density is 
constant throughout the flow and cancels 
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Control of the skies means successful 
landing— an established bridgehead. 


A definite contributor to any sky cover, 
any bombing sortie, is the motor that re- 
tracts the landing gear of a plane after 
the take-off— lowers it again on return. 



ds of Leland DC motors of the 
type daily serve in this capacity 
contribute to the morning head- 
hasten the Victory. 

aircraft designs now in 
service, and others yet to 
developed, will also serve 
acetime aviation. Engineer- 
of some models already in 
aress. Enaineerina service 
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D URING the past twelve years planes Lave harnessed 
almost ten times the horsepower — flown four times 
faster — mil es higher — many times farther. Pacing this 
unprecedented path of progress were vital accessories 
such as the Young Aircraft Oil Coolers, shown above. 
While the 1932 model was made by the hundreds — its 
modern counterpart is being made by the thousands. 
Though alike in basic principle, the present cooler Is 
usually twice as large and has four times the heat transfer 
capacity. It has rapid warm-up qualities and excellent 
anti-congealing characteristics. The modern Young Air- 
craft Cooler is the last word in efficiency ... is built to 
rigid military specifications. Let Young Heat Transfer 
Engineers help you keep pace with progress. 



HEAT TRANSFER ENGINEERS 

Manufacturer, of Oil Coaler, o Gos, Gasoline, Oietel Engine Cooling Radiator, • Intercooler, • Heat 
Exchanger, • Engine JacVel Water Cooler, e Unit Hooter, • Convector, o Condenim e^ Evaporator, 

YOUNG RADIATOR CO., De P t.2»4 E, RACINE, WIS. U.S.A. 
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You’ll want this book* 
if you PACKAGE for Export 

It contains complete illustrated instructions for sealing cases 
of goods for export shipment, covering such points as: 



3-M Adhesives, for sealing fibre shipping containers and 
water-resistant case liners, withstand rough handling, 
moisture and extremes of temperature. 




Intercooling Problems 

(Continued from page 192) 
be about 300 deg. F. under standard 

tion did not prohibit such temperatures, 
the loss in thermal efficiency of the engine 
and the loss in efficiency of the engine- 
stage supercharger would do so. In such 

of charge-air cooling is severely reduced 
P On tlte other hand, consider a transport 
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;o that 


> 25,000 ft., the 
iperature will be 
red with an out- 

-30 deg. F. Now 
easily be below 
t the climb power. 


of r 


ould bt 


[fold p 


If 


perature difference between engine and 
cooling air of 170 deg. F. is available, so 
an engine air temperature drop of 70 deg. 
could readily be obtained (40 percent 
intercooler "effectiveness"). This would 
produce a gross gain in engine power 
of the order of 7 percent. Even though 
the net gain would be somewhat less be- 
,-eight and drag of the 


climb at this altiti 
tial. 

Consider, howev 


d be s 


0 deg. F. compared with 
nperature of perhaps 150 
ooling could reduce the 


needed. * ' P 

With the fuels of reduced volatility 

ization is likely to be encountered at low 
mixture temperatures. The trouble takes 
the form of condensation of the fuel in 
the manifold and on spark plugs, cylinder 
walls, etc., resulting in excessive lean- 
ness, low effective anti-knock, and foul- 
ing of the plugs. There is, accordingly, 
a trend toward the use of hight 


s doubtful 

voiiia 


Unde 


able 


:arburetor air temper 
ith intercooling even if such tem- 
ratures were usable in cruising. When 
e drag and weight of the intercooler 
itallation is considered, it is apparent 
at such an installation may well be 
ing po\ 


leing ti 


e, the quesl 
rorth-while 


have available more rate-of-c 
altitude. 

It will be well to defer a 
answer to the question of when t< 
charge-air cooling with the cc 
merely that high carburetor ; 
peratures in some flight condi 
not necessarily mean that charge- 
ing is desirable. 

How Much Charge-Air Coo 
Next, let us take up a problcn 



. WETORDRY Safety Walk 


Applied with WETORDRY Safety Walk 
Adhesive 613 


f 



No slipping on this 


Non-Skid Wing Walk! 


• A flyer incapacitated by a fall from a 
slippery wing is out of service as thoroughly as if he had been 
hit by enemy flak. A Wetordry Safety Walk on the wing will 
get the pilot into the cockpit ready for action— at top speed. 

Once Wetordry Safety Walk is properly applied with 
Wetordry Safety Walk Adhesive 613 it is there to stay. It 
will always provide sure footing. Even under the most extreme 
conditions every step is a safe, sure step. Use the coupon 
below to obtain valuable illustrated data and application 
instructions covering Wetordry Safety Walk. 
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FEWER CHANGE-OVERS 

ON MACHINES 


zr^tT^ss^-Jz 


st^JstsAS r2” 


r^rjs: t^rzrz 

be desirable to cool maximum power, but 

■fc'SScEsst.-s- 


=f^«SSS.S'dSr”^ 

s 

^ATStSSSSiZ 

The minimum intercooler lor the most 

SrSrK'S 


cooler for the typical condition is not 



Where durability means safety 

...you find parts of wear-resisting 
Ampco Metal 



Metal 


ssirtst assist' 
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STRAIN GAGES 






Here is the most simple, a 
you can imagine for chec 
stresses against service st 
and machines. 

Some types of SR-4 
fingernail. They can t 
reach to cement them d< 
curved surfaces. They measi 
million, statically, and to ne 
cally. They respond withou 
cycles per sec to more than 
can be installed in quantity 

The list shows 


gages are as small as your little 
>e installed any place you can 


using SR-4 Strain Gages. Your own ingenuity will 
suggest where they can serve you. The Baldwin Loco- 
motive Works, Baldwin Southw ' 
delphia, Penna., U. S. A. 

SEND FOR BULLETINS 


BALDWIN 


SOUTHWARK 

TESTING i 
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Not only are these assemblies electrically 
designed to drain off maximum spark in- 
terference, but they also have the physical 
ruggedness to do it uninterruptedly under 
the terrific grind of modern aerial warfare. 


Today this type of advanced engineering is 
safeguarding the lives of our fighters; to- 
morrow it will be available for a vital part 
in the forward march of reconstruction. 


q. BOLTOn MANUFACTURING CORPORATION 


692 CAMPBELL AVENUE ■ WEST HAVEN ■ CON NECTICUT 
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gas if the range is to be maintained. De- 


A Fuel Weight _ 
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NEW jflgjgpDING 
PUBLICATION 


THESE FEATURES EACH MONTH 

* Welding Metallurgy 

* Cost Analysis „ 

ir Welding Design ^ 

* Production Ideas 


To* 

WELDERS • ENGINEERS 


Applicable with oxy-acetylem 


★ Salvaging Tools 

* New Maintenance 
Economies 

★ Useful Tricks 
and Tools 



EUTECTIC 

LOW TEMPERATURE' WELDING 

EUTECTIC WELDING ALLOYS COMPANY 40 Worth Street New 
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Mhe torch bows out. Today, small wires are 
terminated or linked together simply by Indenting 
the connector to the wire with the Burndy HY- 
TOOL. Speedy and simple . . . for no torch, no fuel, 
no acid are necessary. 

But the big feature is that simple Indenting elimi- 
nates faulty connections. Note the cross-sectional 
view at the left — showing how connector and con- 
ductor have been permanently joined by indenting 
with the HYTOOL. The connection is on to stay! 

It's a better electrical conductor, too; since the 
Burndy HYDENT connectors used are of one-piece, 
pure copper construction. No seams or joints to 
loosen, or increase resistance! 

Why not have the complete story on this modern 
connecting method at your fingertips. The Burndy 
HYDENT Catalog, available on request, gives com- 
plete details. 


BURNDY ENGINEERING CO.. INC. 
107 EASTERN BOULEVARD, NEW YORK 54, N. Y. 


AVIATION, 


May, 1944 


pound of core. 

In connection with the external drag 
of the intercooler installation, one point 
is especially worth emphasizing. The 

udffTthe cross-flow air-to-air intercooler 
makes this unit one of the most awkward 
to install in the entire power plant. A 
comparison of typical high and low alti- 
tude installations reveals that the differ- 
ence in simplicity for the pilot, and frontal 
area are all out of proportion to the size 
of the intercooler itself. In calculating 
the optimum intercooler size, these factors, 
with the possible exception of frontal 
area, are generally omitted, not because 

are difficult to express quantitatively. It 
is easy to underestimate the increase in 
frontal area due to the intercooler, more- 
o-cr, because part of it is in the form 
of frontal area of other components awk- 

7W intcroMler. CCaUS ' ! ° ' Pre5 ' 

In the most fortunate cases, the in- 
crease in frontal area due to the inter- 
file duct entrance area required for the 
cooling air'. This area will be that 
obtained by dividing the required cooling 
air flow by about .9 of the velocity ahead 
of the entrance in the climb condition. 
If the entrance is located in the slip- 
stream, .9 of the slipstream velocity can 
be used. Thus: 

A, = entrance area 

A c = area of cooling air face of core 

- (0/4.) / V 2p//> ’ 

A p = available pressure drop across core 

Ap/j = 1 


A' = (0/40/ V 
A. - Q/.9V - KAJ . 9 
It K = .2 is typical, 

A. = .22 A. 

So that the entrance area is about .2 of 
the core area. The minimum drag incrc- 



The idea that the intercooler can simply 
be placed in the fuselage or nacelle in a 


generously, naive. This fact can be sub- 
stantiated by a glance at the outstanding 
high-altitude fighters. In some cases, the 
frontal area of the nacelle, or, in the case 
of single-engine ships, of the fuselage 
including all cooling scoops but excluding 
the pilot’s canopy, approaches twice the 
frontal area of the engine itself, an in- 
like the intercooler! "a" t'ypicnl °frontal 



AIR 

(fatpKtl 

VICTORY RESTS ON CONTROL OF THE AIR 

NORGREN PRESSURE REDUCING VALVES 



. . . guarantee air control for all 
air-actuated machines, tools and 
cylinders. Don’t starve the tools 
. . . end chatter and pressure 
fluctuations. Write for facts! 
C. A. Norgren Co., 220 Santa 
Fe Drive, Denver 9, Colorado. 


'Wrf 0t/ 
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Every 20 Minutes 

Blazing the airtrails 
for future commerce, 
and setting the pace 
for postwar air travel, 

Douglas transports today 
maintain "commuter service” 
between the U.S. and Britain. 

Part of a joint operation 
of Air Transport Command, 

Troop Carrier Command, 

Naval Air Transport Service 
and Airlines of the United States, 
these Douglas airplanes 
round out a flight schedule 
of North Atlantic crossings 
at the average rate of one 
every 20 minutes of the day. 

While such frequency 
of transatlantic flights 
is the product of global war, 
it is a pattern for peace 
when Douglas transports 
in world airline service 
will bring all continents 
to your very doorstep! 


TRAN 



Type 


Charge-Air Cooling 


The airplane designer has the choice 
of two types of charge-air cooling which 
are called "intercooling” and “aftcrcool- 
ing," depending upon whether the cool- 
ing unit is located between the stages of 
a two-stage supercharging system or be- 
tween the second stage and the intake 
ports. He also has the choice of accom- 
plishing the cooling by means of air-to-air 

coolers. The air-to-air system is the 
conventional arrangement, and the liquid- 

favorable consideration. The liquid-to- 
air system differs fundamentally from the 
air-to-air system in that two units are 
required, a primary unit for the transfer 
of the heat from the engine air to the 
liquid and a secondary unit for the trans- 
fer of the heat from the liquid to the 
cooling air. 

Since the second stage of supercharg- 
ing must be integral with the engine in 
order to facilitate vaporization of the fuel 
and distribution between the cylinders the 
aftercooler must be inserted in a confined 
region, so that it also is practically 
integral with the engine. The practical 

so that onlv the liquid-to-air aftercooler 

cooling process into two separate steps, 
it practically doubles the intercooler effec- 

Accordingly, the liquid-to-air intercooler 

and size of the units which would be in- 
volved. Finally, then, v - need only come 
pare the liquid-to-air aftercooler with 
the air-to-air intercooler. This means 


The fundamental advantages of the two 
systems are immediately obvious. The 
aftercooler works with higher tempera- 
ture differences, due to the two stages of 

cooler, on the other hand, makes possible 
higher blower efficiencies in the second 
stage of supercharging. As in many other 
airplane design problems, the deciding 



Thousands of tubes of TITE SEAL have been 
plied for "flyaway kits". 


TITE SEAL is a priceless thing to have in a repair kit 
when emergency repairs are necessary because TITE 
SEAL's vibration proof adhesiveness makes even hurried 
emergency repairs leakproof. 

TITE SEAL gasket and sealing compound was developed 
expressly for use in aviation motors and equipment. Because 
it is non-hardening, vibration-proof and pressure-tight and 
unaffected by extremes in temperature, it is specified and 
used by most of the leading aviation manufacturers. 

There is a density of TITE SEAL for every gasketing and 
sealing need. For Safety's Sake, always specify TITE SEAL. 


FOR 

DETAILED INFORMATION 
ABOUT 

XiieSeoE 


RADIATOR SPECIALTY COMPANY 

CHARLOTTE 1, NORTH CAROLINA 

Branches • LOS ANGELES 1, CALIFORNIA • TORONTO 2. CANADA 
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s ...FASTER! 


. for Illustrating 

MANUALS 

HANDBOOKS 

CATALOGS 


one of 


is typical of 


CRAFTINT DOUBLETONE is in wide use 


STciSi 


CRAFTINT DOUBLETONE VELLUM 


1 SS3SSSS»S 


AVIA' 
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Only the best in ships, personnel and equipment 
has ever been good enough for P.C.A. Nothing 
else can account for the marvelous record it has 
made — particularly that of the past year. 

Only the best in servicing equipment is good 
enough too. That's why you'll find HALL Valve 
and Valve Seat Servicing Equipment in use by 
P.C.A. and other transport companies; why it is 
so widely used by the armed forces of our own 
and allied nations; why HALL production equip- 
ment has been so universally adopted by airplane 
engine manufacturers. 

HALL Valve Servicing Equipment gives the 
finest precision and finish and does it faster . . . 
Write for complete information. 

The Hall Manufacturing Co. • Toledo 7, Ohio 
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PRESSTITE Sealer 

Enables Vehicles to Land with 
Motors Completely Submerged 

Developed especially to meet the emergency demands of War, a 
Presstitc Scaling Compound now seals such vital motor parts as 
spark plugs, distributors, coils, and carbureters, so that land 
vehicles may be driven ashore from landing craft even with motors 
completely under water. This requires a sealer that must retain its 
adhesive and waterproofing qualities under exceptionally adverse 
conditions, protecting such motorized equipment as tanks, half- 
tracks, trucks, tank destroyers, etc., so they can run through water 

— then head across the beaches for the land attack. 

Presstite’s wide experience in developing sealing compounds for 

industry made this achievement possible. Another example is 
found in Presstite Sealing Compounds that seal aircraft fuel tanks, 
fuselage seams, seaplane floats, gun turrets, and pressurized cabins 

— all playing an important wartime role. 

It will pay you to bring your sealing requirements to Presstite’s 
sealing specialists. Our pre-war and wartime experience with many 
industries and many problems may well enable us to solve yours, too. 


A Partial List of Indus- 
tries for Which Presstite 
has Successfully Devel- 
oped Special Sealing 
Compounds: 

For the Aircraft Industry: 

Sealers for— 

Integral Fuel Tanks 
Fuselage Seams 
Drop-off. I'.xprtuhiliie 
Fuel Tanks 
Gun Turrets 

Intercoolers 
Air Duets 

Insulating Dissimilar 
Metals 

Seaplane Floats 


For the Building Industry: 

Roof Coatings. Caulking, 


For the Shipbuilding Industry: 


live Compounds 

For the Automotive Industry: 


For the Construction Industry: 

Scalers for Jointing Sewer 

Seal'irefor Waterproofing 
Excavation Work 


PRESSTITE ENGINEERING GO, .1010 Chouteau Avenue, St. Louis 10 , Mo. 

Sales Offices: Los Angeles 21, Calif., 2145 Bay St. • Detroit 2, Mich., 6432 Cass Ave. 
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fighter. Duct losses, and for that matter, 
intercooler pressure drops themselves can 
be made up at altitudes below the Critical 
altitude by increasing the output of a 
turbosupercharger or opening the throttle 
wider with a geared blower. Thus duct 
losses simply reduce the critical altitude 
without affecting the performance below 
the critical,* whereas increased frontal 
area affects the performance at all alti- 
tudes. In the example cited, the loss of 
.5 inch of mercury in one bad turn would 
reduce the critical altitude about 1.000 
feet. This is a severe loss, but below 
29.000 feet the turning loss would have 


One installation problem which gives 
considerable difficulty is the structural 
problem. Not only must the primary 
structural loads be carried around the in- 
tercooler duct system, but also the inter- 
cooler must be insulated from the struc- 
tural deflection. This is usually accom- 
plished with rubber bushings which also 
help to reduce the vibration to which the 
intercooler is subjected. The necessity 
for four ducts to the core make the 
problem of routing structure around the 

•ugly, there is generally a considerable 
weight penalty chargeable to the inter- 
cooler installation which is greater than 
for the Prestone and oil cooler installa- 
tions. Also, the structural difficulty for 



tion system and especially the charge-air 

back-fires, has not yet been satisfactorily 
solved. The use of back-fire screens is 
impractical because of the large loss in 
manifold pressure which results from 
their use. Various types of relief valves 
have been tried without success. The 
only practical answer at the present 
time seems to be to design the systems 
for internal pressures of about 100 pounds 
per square inch, which appears to be suffi- 
ciently high to provide reasonable assur- 
ance against damage. This requirement 

variation of temperatures and pressures 
to which the system is subjected. Also, 
space, and in many cases, aerodynamic, 
conditions, favor non-circular ducts. 
Under high differential pressures, these 
ducts tend to become circular, and the 


A number of attempts have been made 
to employ automatic regulation of the 
carburetor air temperature by thermo- 
statically controlling the outlet flap on 
the intercooler cooling-air duct Unfortu- 
nately, there is little thermal capacity in 

coolers, extremely rapid response is needed 
from the control. For instance, if the 
airplane is cruising at low power at high 
altitude, and the pilot suddenly increases 
the power, the carburetor air temperature 





power increases are necessary, the pilot 
should not have to concern himself with 
the adjustment of intercooler flaps. Un- 
fortunately, thermostatic controls having 
an adequate rate of response are not yet 
available. 

The problem of preventing excessive 
leakage in the system has found no en- 
tirely adequate solution. Leakage, how- 


culties because at altitudes below the 

This follows from the fact that the super- 
charger is generally working on the flat 
part of the curve of efficiency against 
air flow.- Moderate increases in the air 
flow do not have any appreciable effect 
on the efficiency. However, at the critical 
altitude, with the turbosupercharger, the 
output is limited by the maximum turbo 
rpm. and with the geared blower, full 
throttle is the limitation. In either case, 
an increase in the air flow due to leakage 
makes available a reduced pressure rise 
from the blower with consequent loss in 



See the grain flow, sometimes called fibre flow 
in this aircraft engine gearing forging — giving 
strength greater than any other shape of equal 
weight — ability to withstand unpredictable 
loads. 


Y M A Ftl -COIt I) O Nhl 

^CaCoAszityuj CanOioCCed, 


AVIATION, May, 1944 


297 






Are you concerned with the design or the mass produc- 
tion of an intricate part? We may be able to save you 
weeks of experiment . . . and money as well. 

Does the application demand light weight . . . high 
structural or dielectric strength . . . dimensional stabil- 
ity . . . low water absorption . . . resistance to heat 
and moisture? PANEL YTE, the structural plastic manu- 
factured in 35 paper, fabric, wood veneer, fibre glass 
and asbestos grades, has these properties. 

1,235 resin formulations have been developed by 
PANEL YTE engineers, and the majority of the 


manufactured in our own plant. If one of these is not 
exactly right for your application we will develop one. 

Production snags? Proved PANELYTE molding and 
fabrication techniques permit straight-line mass pro- 
duction of intricate parts. 

Design difficulty? PANELYTE engineers, credited 
with significant advances in mechanical and structural 
design, will be happy to work with you. Check with 
us on any question involving the use of laminated 
resinous plastics. 

Write for PANELYTE Data Book. 



Solti Office.: Atlanta, Bolton, Chicago, Cincinnati, Cloy. 
Denver, Detroit, Kaniai City, loi Angelo., Montreal, h 
lull, St. Paul. Son FranciKO, Seattle, Syracute, Toronto, Tronic 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 


AVIATION, May, 1944 


r 


Makin' the Grade • ••A LYCOMING FEATURE 
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With extra range for long patrols — with reserve speed to 
overtake the enemy — heavily armed, and loaded with depth 
bombs and torpedoes to make its ‘‘kill” — this deadly land- 
based U. S. Navy Patrol Bomber has proved its dependa- 
bility in countless escort and patrol missions against the 
submarine "wolf-packs.” And to its fine performance. 
NORMA-HOFFMANN PRECISION BEARINGS con- 
tribute the requisite rigidity, sensitiveness and stand-up- 
ability at numerous vital points in the plane, power plant 
and equipment. 

In practically all American-built planes, on every fight- 
ing front as well as in transport and escort service — in con- 
trols, engines, instruments, radios, cameras, gun mounts, 
and other equipment -NORMA-HOFFMANN BEAR- 
INGS are rendering that efficient and dependable service 
which only PRECISION methods and standards can pro- 
duce. Write for the Catalog. Let our engineers work with you. 
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Standard Spiral Chutes move 
merchandise from upper to 
lower floors . . . with SPEED 
and minimum handling cost 


If you have material on the second floor — 
or the twentieth, for that matter — and 
want to get it to street level or the base- 
ment, there are several methods you could 
use. You could carry it down, step by step, 
or use an elevator. 


A better method — quickest and lowest in 
cost — is the spiral chute. The spiral chute 
has volume carrying capacity, runs up no 
power bills, and is always ready for service. 
It reduces handling costs and saves time. 


Scientifically pitched and skillfully design- 
ed spiral chutes are part of Standard’s wide 
line of handling equipment, developed dur- 
ing almost forty years of solving industry's 
inside-the-plant transportation problems. 
Get complete information on Standard Spiral Chutes and how they can be used 
to advantage ./or the handling of a wide range of products and merchandise. 
Write for valuable reference book — "Conveyors by Standard” — Catalog No. A-54 


jL 
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"Al says he wishes he could do more in this war 
. . . but I bet he’s doing plenty where he is. 

"Some guy, Al Heflin ! He was my Leadman in 
Department 6310 back at Solar. . .a regular top 
sergeant for getting things done even if he had 
to invent a way . . . like his 'Leg-Puller; a tool that 
lines up a certain airplane exhaust manifold part 
in his department so accurately it fits the next as- 
sembly like a glove. Saves a lot of time and 
'squawks; that 'Leg-Puller! 

"Al’s just one of many Solar workers all in 


there pitching. They’re doing a swell war job 
with their special 'know-how’ on stainless steel. 
It’s a tough metal to form, but a honey for results. 


"I’ve got a rain-check on my old job at Solar 
and when I get back it will be fun to work on 
stainless steel again!’ 



STAINLESS STEEL PRODUCTS 
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This will take a man higher even than a P-ji- 


T his scientific apparatus looks quite 
earth-bound. 

But, for experimental purposes at least. 

It is Sperry's new High Altitude 
Laboratory, constructed through the co- 
operation and assistance of our Govern- 
ment, and dedicated to the service of 
our Country in memory of Frederic 
Blin Vose, a Sperry engineer who lost 
his life in the performance of his duties 

This laboratory helps find the an- 
swers to questions like these: 

sphere when the sub-zero cold 


bites through his heated flying 

works perfectly at 2000 feet, 
"conk out” at 40,000 feet? 

The laboratory can mechanically simu- 
late atmospheric pressures equivalent 
to those met at altitudes over 45,000 
feet. It duplicates temperatures as low 
as 87 degrees below zero Fahrenheit. 

This permits the testing of flight in- 
struments and the reactions of men who 
use them under atmospheric and tem- 
perature conditions virtually identical 
with those met 8 miles up. 

Testing the combination of man and 
instrument in this laboratory will result 
in better protection for the lives of our 


military and naval flyers, and makes 
possible improved instrument design 
and more efficient operation. 

Experienced engineers and a medi- 
cal staff, trained in the technique of the 
physiology of high-altitude flying de- 
veloped by the Mayo Clinic and the 
Medical Departments of the Armed 
Forces, direct the Sperry laboratory. 
This laboratory serves other war manu- 
facturers as well as our Armed Forces. 

It is Sperry’s hope that the tests and 
studies of man and his instruments in 
this laboratory will make possible the 
development of the perfect man-instru- 
ment team that will function in com- 
plete harmony in the frigid blue of the 
stratosphere. 


Sperry Gyroscope Company 

BROOKLYN. NEW YORK DIVISION OF THE SPERRY CORPORATION 
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Three reasons to PRESSURIZE CABINS 
FOR LOW-ALTITUDE FLYING! 

.you 3i»iti ca at , out 

y,. 


IN OUR "STRATOLAB," AiResearch engineers have 
been perfecting controls to hold pressure constant 
during climbs and descents ... to adjust pressure 
gradually during airliner flight from low to higher 
altitude airports. 

AiResearch Cabin Pressure Regulating Systems 
will be able to hold sea level altitude inside airliners 
flying as high as 20,000 feet! 


From this AiResearch engineering will come 
pressurized cabins for postwar airliners— "living 
room” comfort for passengers at all times . . . and 
increased travel business for the airlines. 

Information is available now to U. S. aircraft 
manufacturers and airline operators. 


A RECENT SURVEY reveals the most common 
passenger objections to air travel are the 
discomforts caused by chan zing air pressures. 
And as chart here shows, pressure changes are 
most severe at the comparatively low altitudes 
through which most airlines operate . . . and are 
greatest during the airliner’s climb and descent. 


MANUFACTURING COMPART 
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Cherry Rivets meet the require- 
ments of the materials— metals, 
plastics, soft, pliable or brittle 


Material thickness isn’t critical with 
Cherry Rivets. The grip length can 
vary up to a sixteenth of an inch and 
still hold perfectly. Cherry Rivets offer 
unusually broad tolerance in hoJe 
size, too. You have a latitude in 
working with Cherrys which is ex- 
ceptional for blind rivets. You get 
good results under a wide variety of 
conditions — not only for blind rivet- 
ing but anywhere you want a strong, 
firm, neat joint. 
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The draftsman's skilled fingers revel in the rose- 
soft sensitiveness of Dixon’sTyphonite Eldorado 
pencils. With every lead he draws with ease 
and sureness. No pencil distraction mars his 


Write far your 
Complimentary Copy 


"/ Shall Arise"— n portfolio 
of Typhonite Eldorado pencil 
reproductions by Samuel 
Chamberlain. Subjects are build- 
intis of art and historical impor- 
tance bombed by Ibe Luftwaffe 


satisfaction while he works with them, for 
Eldorado is the draftsman’s drawing pencil. 


TYPHONITE 

ELDORADO 


PENCIL SALES DEPARTMENT 6I-J5, JOSEPH DIXON CRUCIBLE COMPANY, JERSEY CITY 3, N.J. 
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MORE SPEED. With Supermix you nearly 
double film output, and are able to give 
quicker service. Only 3 minutes to develop 
and 1 minute to clear. 




HIGHER QUALITY. Your films will be 
diagnostically better too. Supermix is unsur- 
passed for bringing out contrast, density, and 
fine structural details. 


GIVES YOU MORE FOR LESS 

That’s the concensus of hundreds of x-ray technicians 
who in the past three years have changed over from con- 
ventional powdered film-processing chemicals. They’ll 
tell you Supermix not only improves efficiency and gives 
better end-results, but also lowers film-processing cost. 



LESS WORK. Long-lived Supermix solutions 
need changing less often. New solutions are 
quickly mixed simply by pouring concentrates 
into tanks and adding water — with no time 
lost adjusting temperature. And you eliminate 
darkroom bookkeeping by using Supermix 
Refresher, it keeps developing time constant. 
LOWER COST. Because of longevity, the use 
of Supermix solutions represents a 15% saving 
over conventional powders. And Supermix 
Developer, revitalized periodically with 
Supermix Refresher, lasts up to 4 times longer, 
a further saving. 

TODAY FROM YOUR NEARBY G-E BRANCH OFFICE 



by the amount of such sales (or use) tax as may be 
applicable. 

GENERAL ® ELECTRIC 
X-RAY CORPORATION 


7odh^i Voir tdu*/ -It. S. fdorudt 
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Cold forgings — just a few of the unusual shapes 
and sizes from the “good, rich earth” of Allied 
craftsmanship! Only years of careful cultiva- 
tion of precision machinery and workmanship 
could make them possible. 

Produced in one piece, from a coil of steel 
wire. Allied cold forgings are taking part in 
America's march to victory— in tanks, tractors, 
amphibians, jeeps, airplanes and other equip- 
ment of war. If you arc producing materiel for 
victory, the unusual strength, flexibility of 


design, and precise dimensions of these and 
other parts which are produced in volume by 
Allied Products Corporation may solve some of 
your production problems. 

"IT'S AN ALLIED PRODUCT !". .. Allied Products Cor- 
poration and its divisions. Richard Brothers and 
Victor-Peninsular, in Detroit and Hillsdale, Mich- 
igan, also make: The original, patented R-B Inter- 
changeable Punch and Die; sheet metal dies; plastic 
molds; jigs and fixtures; precision hardened and 
ground parts; and other special products. 


ALLIED PRODUCTS CORPORATION 


"Grow More 
In ' 44 " 

— that's the motto for 
America’s victory gar- 
deners this year. . The 

urgent, and the govern- 
ment calls for 22 million 
victory gardens. Let’s all 
pitch in and help grow 
our own food. NOW is 
the time to PLAN a 
prize victory garden! 
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with^l^Built Hydraulic 
Diving and Landing 
Flap Cylinders 


Beneath the pilot seat of Douglas dive bomb- 
ers — you’ll find a complicated cylinder as- 
sembly that has a big responsibility. It’s the 
A-P built hydraulic landing and diving flap 
cylinder, ingeniously designed to split-second 
operation of both landing and diving flaps to 
pull the bomber out of its screaming dive, or 
for more accurate landing. 


pressure required on the bomber’s 2000 pound 
hydraulic system — it has met every require- 
ment of the army air forces. 

This is only ONE of many specialized A-P Air- 
craft Controls now in service on all types of 
planes, in all theatres of war — hydraulic, gaso- 
line, oil and liquid controls built to a single 
high standard of accuracy and efficiency. 


Typical of A-P precision production methods 
on aircraft controls, this sturdy cylinder is built 
for great strength, and to extreme tolerances. > 
Tested at pressures of 4000 p.s.i. — twice the I 


/Wo^ c °'W«on“ 


HYDRAULIC 


r 


CONTROLS 


‘S‘£S ♦ 

A-P AIRCRAFT 

c o pj* 0 ° c L 



AUTOmflTIC PRODUCTS COUlPflnY 


4 North Thirty-Socond Si 


Milwaukee 10, Wiicomin 
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“Anil Aunt Martha says to tell you she- feels ever so much belter, knowing that Sloane made the wings." 


It's intricate business. ..constructing glider wings. Com- 
pletely different from the building of fine furniture that 
Sloane was doing when orders came through to change 
over to war production. 

But the years in top-flight woodworking that Sloane 
Master Craftsmen had behind them proved good ground- 
ing. This, coupled with Sloane's typical mastery of new 


technical problems, enabled us to set a record both in pro- 
duction and cost, while our standards kept to the same 
high level as always. 

New questions are coming up in the expanding aviation 
industry. We believe our experience fits us to do the job 
you want. Sloane facilities are yours for the asking. We’d 
like to sit down and talk over your problems with you. 


w ‘ J, SLOANE 

Contract Division 
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Because Snow is Don’t Pat it 


OUT OF SIGHT OUT OF MIND! 



NOW is the time to Select Equipment for Next Winter’s Snow Removal 



MOTORTRUCK CO. 

IRVING AVE., RIDGEWOOD 27, QUEENS, LI., N.Y. 


Important Advantages of 
WALTER 250 H. P. SNOW FIGHTER 


Experienced airport maintenance men know that you can't put 
snow removal info a neat package in early Spring and label it 
“Do not open until Fall"! 

They know that many phases of snow removal are best planned 
in the off-season, when the past winter’s experience can be 
studied — operating techniques re-examined — equipment checked. 
Above all, they realize that specialized snow removal equipment 
— vital to winter airport operation — must be evaluated, ordered 
and produced months before the first snow falls. 

It's easy (and often too late) to recognize the dangers of crack- 
ups and lost flying time when snow is piled high on your run- 
ways. But it's a lot safer to take steps NOW to insure readiness 
for the severest conditions next winter. 
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Put the Screws on the Axis . . . BUY WAR BONDS! 


AMERICAN PHILLIPS SCREWS 

Make Stronger Fastenings Faster ... 

Now we know, too, that they Cost Less to Use!” 


«asss !SS 


Anyone can see that American Phillips 
Screws are the fastest and easiest means 
of assembly, as well as the most effec- 
tive protection against spoiled work. 
And those who scan the cost-sheets can 
see, too . . . how quickly American 
Phillips Screws write off their own 
investment and build a healthy 
margin over on the credit side. 


These savings come both from 
Phillips engineered design of tapered 
recess and driver . . . and from Ameri- 
can production-control which consist- 
ently delivers screws of uniform quality 
and size, individually inspected for 
accuracy and serviceability of head, 
thread, and point. So "buy American,” 
and get these savings for yourself. 
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A little giant for a BIG job 

• To control dangerous shimmying forces on the nose 
wheels of fighters and bombers, the tail wheels of huge 
cargo planes, is the job of the Houdaille* Hydraulic 
Shimmy Damper. It is a relatively small, compact pre- 
cision instrument, but it tames forces of great 
magnitude — a little giant for a BIG job, in fact. 

HOUDAILLE-HERSHEY CORPORATION 

GENERAL EXECUTIVE OFFICES: DETROIT 


• Tl.c Hydrauli, 
Shimmy Dampei 
« only one of ihc 

products which 
Houdnillc-Hershey 
is producin', in 


MANUFACTURERS OF PRECISION PARTS AND EQUIPMENT FOR THE AUTOMOTIVE . . . AIRCRAFT 1 
. . . RAILWAY . . . MARITIME . . . ELECTRIC REFRIGERATION . . . RADIO AND OTHER INDUSTRIES 
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It can be controlled and given engi- 
neered application in accordance 
with the requirements of each spe- 
cific hazard covered: (2) High CO. 
snow yield providesincreased cooling 
effect (carbon dioxide released at 0°F. 
yields 45% COj snow) ; (3) Effective 
projection through relatively’ great 
distance is achieved — even outdoors. 


Failure of a war plant to make on- 

fighting tools needed in a critical 
engagement may cost lives— even 
lose battles. 

It is no coincidence that when 

many of the most vital war indus- 
tries . . . where fire or damage by 
water or other extinguishing medium 
would disrupt carefully planned 
production schedules . . . protection 
is provided by Cardox Fire Extin- 
guishing Systems engineered for the 
specific hazards they cover. 

HOW CARDOX SYSTEMS PERFORM 
At the first flash of fire a Cardox 
System— actuated manually or auto- 
matically— goes into operation. 

An alarm sounds, giving personnel 
notice to leave the fire zone. 

Next, a timed mass discharge of 
Cardox CO. — stored at 0°F. in a 
mechanically refrigerated storage 
unit and applied at high rate — in 
pounds or Ions — quickly reduces oxy- 


gen content of the atmosphere below 
combustion requirements. This Car- 
dox discharge, with its characteristic 
high CO. snow yield, swiftly cools 
out fire and fire zone. 

Since Cardox CO. is a non-dam- 
aging. non-contaminating inert gas. 
there is no damage or production 
delay caused by the extinguishing 
medium. 

Why CARDOX Systems 
Provide Enhanced CO? Performance 

Extinguishment of this kind is possi- 
ble with Cardox Systems because: 
(1) Cardox CO. has uniform extin- 
guishing characteristics regardless of 
plant or atmospheric temperatures. 


Tli 


CARDOX Advantages Applicable 
To Large or Small Systems 


provided in small or larg 
Cardox Systems, whether engineere 
for one or a number of hazards. 

If your company is engaged in an 
phase of the war program, < 




ed infor 
that will preve 
delays in getting you 
is in high gear, write oi 
■rliead for Bulletin 3S 


n of fire 
company 


CARDOX CORPORATION 

BELL BUILDING .CHICAGO 1, ILLINOIS 




NON-DAMAGING FIRE EXTINGUISHING SYSTEMS 
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FACTS-IN-FIGURES 


. .when there are Veeder-Root Counting Devices 




VEEDER-ROOT 

INCORPORATED 

Hartford 2, Connecticut 

In Canada: Veeder-Root of Canada, Ltd., Montreal. 

In England: Veeder-Root Ltd. (new address on request). 


ou get a clear, over-all picture of your production situation 
. . . instead of a patchy, hazy "guesstimate". . .when Veeder-Root 
Devices are reporting right up to the minute on the performance 
of all the machines in your plant. Then you can hit your finished- 
production targets right on the nose . . . with no fear of assembly 
being tied up and deliveries delayed by shortages of parts caused 
by laggard machines. 


There are Veeder-Root Devices for mechanical and electrical 
operation . . . quick and easy to install ... to keep you supplied 
with operating facts-in-figures that will warn you when any 
machine drops below rated capacity, so that adjustments may be 
made before trouble gets a foothold. Let Veeder-Root engineers 
show you how Veeder-Root Devices can help you make your 
work count for more. Write. 
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Equipment of Stainless Steel, Nickel and Monel 
meets many specialized requirements 


: have met America's 


They opened the gates to a mighty 
flood of products going to war. ..strate- 
gic raw materials, synthetic substitutes, 
and entirely new substances having ad- 

A factor in this production success is 
the wide use of stainless steel, Monel, 
and other corrosion-resistant alloys 
containing Nickel. 

For in the chemical industry corro- 


To wage war on this enemy, chemical 
engineers enlisted the aid of Nickel, 
because Nickel imparts to other metals 
strength and resistance to corrosion and 
wear. In the chemical field, as in many 


to keep equipment producing. 

It prolongs the life of processing ap- 
paratus, and protects the purity, color, 
and uniformity of the product. 

Hence, stainless and Nickel alloys 
are specified widely for acid heaters 
and caustic coolers, for high-pressure 
autoclaves and vacuum evaporators, for 
cracking towers and polymerization re- 
actors, for shipping drums and tank cars, 
for pumps, piping and storage tanks,for 
agitators and settlers, for stills and di- 
gestors— for every type of equipment 
that converts laboratory experiments 
into full-scale chemical operations. 

For years we have enjoyed the privi- 
lege of cooperating with technical men 


of the chemical industry... and of many 
others. Whatever your industry may be 
... if you want help in the selection, 
fabrication, and heat treatment of al- 
loys ... we offer you counsel and data. 



’ Nickel * 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wail st.. New York 5, n. r. 
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Whatever the industry, if uniforms are needed, this top-quality fabric tailors 
smartly and gives superb service. Over 80 million yards of it have already been 
used to help equip America’s fighting men, and it is proving itself under the 
toughest climatic and combat conditions of global war. This fabric, Sanforized 
Shrunk* and color-fast to sun, water and perspiration, will meet your post-war 
uniform needs. When the time comes to order them, choose from a wide range 
of popular colors — insist on getting Reeves Army Twill. 


FOR THE BEST DRESSED POST-WAR JOBS 

REEVES ARMY TWILL 

"FROM COTTON TO CUTTER" 



THE REEVES FABRIC GROUP INCLUDES; Reeves Army TiviU 
Glengarrie Poplin ■ Reeveking Gabardine • Byrd Cloth 
Marine Herringbone ■ Reeves Sateen • Warrior Twill 

REEVES BROTHERS, me. 

54 WORTH STREET • NEW YORK 13, N. 



Representatives in Atlanta • Boston • Chicago • Dallas • Los Angeles • Philadelphia • St. Louis • Montreal • Toronto 
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Putting Teeth in 

T ake SIX TONS of fighting fury- 

wrap it around 2,000 horsepower / s 
— pull it seven miles up, at more than ' 

400 m.p.h. — that’s just a rough idea 
of the work a propeller does on a 
Thunderbolt or similar stratosphere fighter. 
There can be no margin for error in manu- 
facturing these "props” . . . Life and Victory ride 
on their performance. 

Successfully producing non-ferrous metal and 
steel "prop” blades to withstand a 70-ton pull 
at high speeds means intensively double-check- 
ing for fatigue stresses which "pop” up oc- 
casionally and eliminating this threat of failure 
before it actually happens in combat. 

A McAleer tailored-to-the-job greaseless type 
composition and finishing method helped solve 
the problem. Not only were the occasionally 
microscopic fatigue stresses revealed, but the 


a 70-Ton Bite 

unbelievably smooth finish obtained, 
made it possible to feather the "prop” 
blades with practically no coefficient of 
air friction at high speeds. 

McAleer Finishing Engineers were 
ready for this assignment. Long before the 
urgency of national peril, McAleer was busy 
helping aircraft engine manufacturers obtain 
a similar type finish on operating parts of the 
power plants that actually drive these propellers. 

Pass YOUR hard-to-solve finishing produc- 
tion problems on to McAleer. Our broad ex- 
perience in production finishing procedure and 
product improvement through finishing, can 
help you materially in meeting your war pro- 
duction finishing contracts. 

Be the material, metal, plastic or wood — if the 
job can be finished better, faster, more econom- 
ically, McAleer "know-how” will find the way. 


M'Aleer 

MANUFACTURING CO. 


ik ROCHESTER, MICHIGAN 
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/4mong the first to serve in the electrical systems of 
aircraft . . . Ohmite Rheostats and Resistors have 
been "in the fight” on every front . . .from the 
beginning. 

Today, aircraft engineers know these units can be 
relied on to function under extremes of 
temperature, humidity and altitude conditions. 
Ohmite experience makes a difference. 

Approved types for Army and Navy Aircraft. 

OHMITE MANUFACTURING COMPANY 

4946 FLOURNOY STREET, CHICAGO 44, ILLINOIS 


Your Answer Book on Resistance Problems 

Write on company letterhead for Industrial 
Gttalog and Engineering Manual No. 40. Gives 
helpful information on the selection and applica- 
tion of rheostats, resistors, tap switches, chokes 
and attenuators. 



RHEOSTATS . RESISTORS . TAP ! 
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VQKF.sTuMI-TED ■toIjTR A.TION EXPERTS 




Appalling Conditions ! 
YOKES tackled this problem . . 


On the right is shown the actual filter element of a Vokes Air Filter 
for Aircraft. It traps dust particles down to 0.000CH in. dia., upholding 
the Vokes standard for their filters. 99.9% filtration' efficiency. 
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on Your Planning Board... 

as Transportation Advisor 


You know him, of course — your local Elwell- Parker 
Field Engineer. As your profit plans take definite 
form, it will pay you to know him better. 

For he is a trained, qualified consultant on Industrial 
Load Transportation— the vital concern today of your 
Engineering, Production and Sales Executives alike. 
The E-P Man can help you to organize Material-Han- 
dling Systems to move your loads without waste — in 
volume — with speed — with safety. 

Your local E-P Man is supported by Elwell-Parker's 


vast experience covering nearly 40 years. Elwell-Parker 
Power Industrial Trucks and Cranes by the thousands 
have effected huge savings for companies large and 
small. All of the experience gained is available through 
your Elwell-Parker Field Engineer. 

Appoint this man your Transportation Advisor. Take 
him into your confidence as you make vital decisions 
for your future. He is as close to you as your telephone. 
The Elwell-Parker Electric Company, 4125 St. Clair 
Avenue, Cleveland 14, Ohio. 



Dial the <E'P/ Man Today! 






Elwell-Parker 


POWER INDUSTRIAL TRUCKS 
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Here, ready for roughing, is a typical line-up of Goodyear-built 
Corsair fighter planes. They are facing terrific punishment in 
flights to test their stamina, speed, and maneuverability. 

These Corsairs must prove they can take anything and do 
everything that ace airmen will demand in battle, before their 
acceptance by the Navy. 

For safe lubrication in the gruelling tests their builder, Goodyear 
Aircraft Corporation, relies on Sinclair Pennsylvania Aircraft 
Engine Oil. 



FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY (INC.), 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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• In April, 1927, "Miss Youngstown", a 
Waco-9, (upper right) was §2 plane in the 
then meagre fleet of Pennsylvania Airlines 
— now Pennsylvania Central Airlines. “Miss 
Youngstown" carried mail between Pitts- 
burgh and Cleveland, a distance of 127 
miles. Between mail flights "Miss Youngs- 
town" carried people aloft to supplement 
the company's income. Eight people han- 
dled its operations. 

In April, 1944, seventeen years later, Penn- 
sylvania Central operates a large fleet of 
Douglas DC- 3's, equipped with Wright en- 



gines. It covers a route of 3,200 miles; serves 
1 2 states and 40 cities and employs nearly 
2,000 people. During the past year, in Army 
service alone, PCA planes flew 4,548,775 
miles. 

On the occasion of its seventeenth birthday, 
PCA writes us that: 

B<3 Plugs are standard equipment on 
all of our commercial ships and our 
pilots and maintenance men sal) they’re 
extremely dependable at all limes." 

B^3 is proud of its contribution to PCA's 
outstanding record of public service and to 
its amazing record of safety — one of the 
finest in the industry. 


4 THE B<5 (ORPORIITIOn 

136 WEST 52nd STREET, NEW YORK 19, N. Y. 


Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders 
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Here comes 33 tons oi flying box car — and to cushion its landing 
is no mean accomplishment. Yet it is done successlully with com- 
paratively small and light pieces of equipment — Aerols for the 
nose shock absorbing unit built by the Cleveland Pneumatic Tool 
Co. This highly efficient landing gear is equipped with RBC 
Aircraft Needle Bearings. The static non-Brinell capacity of these 
bearings has been found eminently suitable for such applications, 
withstanding heavy shock loads of short duration. This series of 
RBC Bearings covers a wide range of uses which require sizes 
from Vi" to 5" inside diameter. 


ROLLER BEARING CO. of AMERICA 

TRENTON .... NEW JERSEY 
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A Pioneer in Making Air Serve the Aviation Industry 




a V! aster in 




Ak- 


for spraying materials from hot lacquer to sound deadener 


• To the Aviation Industry, air is a highway of travel. 
But to DeVilbiss, air is a tool to aid aviation progress. 

DeVilbiss pioneered in harnessing air for applying 
materials by the spray process more than 56 years ago. 
Since then we have developed guns that apply a vast 
range of other materials from grease to caulking com- 
pounds — and produced a complete line of equipment 
for compressing, cleaning, regulating, conveying and 


many important production and maintenance opera- 
tions. It is applying identifying symbols — doping wing 
fabrics — caulking seams— compressing air for service 
tools— conveying air, oil, water, gasoline, solvents and 

and dust from shop areas. 

Let DeVilbiss' 56 years of air experience show you the 
many ways air can serve you as a tool — to improve the 
speed, efficiency and economy of your production and 
maintenance operations. 


Today, DeVilbiss air-handling and air-operated equip- 
ment is proving to be a faster and better way to perform 


THE DEVILBISS COMPANY, Toledo 

Canadian Plonl, WINDSOR. ONTARIO 



DeVilbiss 


Ohio 


SPRAY EQUIPMENT • EXHAUST SYSTEMS • AIR COMPRESSORS • HOSE & CONNECTIONS 
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FOR MANUFACTURERS WHO WANT 
PRODUCTION FACILITIES SERVING 
WESTERN AND EXPORT MARKETS 

We can handle a worthy share of 
expanded post - war production on 
the West Coast. Our machine tool 
and other facilities are up -to- date , 
balanced, and thoroughly adequate. 
WRITE FOR BOOKLET "A MODERN PLANT AT WORK" 


INVENTORS OR ENGINEERS 
If you have a metal product, pat- 
ented or patent pending, or an inven- 
tion beyond the idea stage on which 
you can furnish clear sketches and 
written description, write us fully 
about it. We may have an interest in 
common. Your rights will be scru- 
pulously respected. 

NATIONAL 

MACHINE 

PRODUCTS 

1 5 0 W. S L All SON AVE. 
LOS ANGELES 3, CALIF. 



PRECISION CRAFTSMEN 
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ENGINEERING COMPANY f fogj 

T^catteai "Suitdvto of jlui-uc<Uc S^ui/jmcnt 

S701 NATURAL BRIDGE AVE., ST. LOUIS 20, MO., U. S. A. 


WITH 


CENTRO-MATIC W) 
LUBRICATING SYSTEMS 


CENTRO-MATIC 
LUBRICATING SYSTEMS 
FOR STANDARD PUNCH PRESSES 

Available in Complete Kits lor 
Convenience in Ordering and Installing 


£<uy to 'Inotali 

Centro-Matic Lubricating Systems ore simple to 
install. Complete instructions come with each kit 
and any handy maintenance man can quickly make 
the installation. No special tools or outside assist- 
ance is required. 


THE CRANK PIN BEARING, 
MAIN BEARINGS AND GIBS 
ON YOUR PUNCH PRESSES 


AVIATION. 



Crown engineers' field-experience in 
adapting Crown Zippers to meet special 
military jobs will pay big postwar divi- 
dends to you! 

When this war started, Crown Zipper engineers 
went right out into the field with our armed forces 
to develop zippers for tents, sleeping bags, aircraft 
covers, and countless other military items. 

Crown engineers were also called on to redesign 
hundreds of existing closure applications— and out of 
this experience came some of the most amazing devel- 
opments in zipper history. 

Today there's a Crown Zipper that actually slides 
freely around curves— a zipper with ten sliders on one 
track, providing smooth closures in both directions— 
zippers that are big and tough, yet easy to operate— 
zippers that are small and dainty, yet virtually inde- 
structible! (See list of Crown superiorities below.) 


When the war is over. Crown's tremendous backlog 
of experience will prove invaluable to aircraft manu- 
facturers. For our designers will be able to sit down 
with your designers and adapt— or, if necessary, create 
—special Crown Zipper features to meet special jobs. 

Remember, when you turn to postwar planning: 
Crown Zipper designs aren't frozen— Crown adapts 
the zipper to the job. 


CROWN 

y& f 

ZIPPERS 

are 5 ways better 




Member oj the J. & P. Coats . Clark’s < Family 


I spool COTTON COMPANY • 745 Fijth 


Coats • Clark s Family 

Avenue, New York, N. Y. (.Crown Fastener Division) \ 
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Mot-o-Trol, developed by Westinghouse, employs the 
precision of electronics to provide a new, wide, stepless 
range of speed control for d-c motors from an a-c current 
source. It starts motors, brings them up to preset speed 
smoothly and rapidly. It permits wide change of speed at 
any time, regulates speed under varying loads, applies 
dynamic braking for timed stopping — and reverses the 
motor. Many other functions are also possible. There are 
no separate linestarters — no field rheostats. To get all 
the facts about this new packaged motor drive, write 
today for your copy of booklet B-3301. Westinghouse 
Electric 8s Manufacturing Company, East Pittsburgh, 
Pa., Dept. 7-N. j. 21306 


How to get Stepless d-c Motor 
Speeds from an a-c Current Supply 
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there are 36 publications listed in the Aviation Business Paper Section 
of Standard Rate and Data today. (In 1910 there were 9.) 

They offer circulation ranging from 3,000 to 251,000. Their sales representa- 
tions are many and varied — creating a perplexing challenge to those re- 
sponsible for the intelligent building of an advertising program that will 
reach the true buying influences of aviation. 

We believe that a simple definition of the aviation industry with relation 
to current and post-war market opportunities may help clear the air. Each 
of the 36 publications may then be viewed in proper marketing perspective 
and weighed on the value of the service it renders. 


Aviation's Market Structure 

There are three basic divisions of the aviation indus- 
try. Military aviation, air transport and private flying. 

Today the dividing lines between them are almost 
indistinguishable — so that current sales opportunities 
are all essentially military. 

But after the war, this will change. Air transport and 
private flying will again become specialized marketing 
areas distinct from. military aviation. 

Aviation advertising has a dual objective today 

Even as aviation suppliers concentrate on their first 
job of winning the war — they must lay the groundwork 
for the changed marketing conditions of peacetime. 

Thus sound advertising planning today embraces these 
essential considerations: Continuing coverage of the 
military market — for military aviation has always been, 
and for some time probably will continue to be, the in- 
dustry's best customer measured in dollars. Thorough 
coverage of air transport, which joins the railroad, 
marine and motor transport industries as one of our 
great public carriers. Sound coverage of private flying 
— primarily the fixed base operators and distributors 
who will sell and service private planes, distribute parts 
and accessories and encourage flying through flight 
instruction and auxiliary services. 

Functions of the Industry 

Manufacturing, operation, maintenance and distribu- 
tion — often loosely referred to as divisions of the in- 
dustry — are not divisions but functions. 

They are closely interrelated functions within each 
of the three basic divisions. 


This interrelationship is of the utmost sales impor- 
tance. For manufacturing executives — designers, en- 
gineers and production men — are concerned not only 
with the building of planes, engines and components, but 
also with the operation and maintenance of their prod- 
ucts. Conversely, operation and maintenance men exert 
important influence on the designing and engineering 
of the planes they will later buy and service. 



For example, the Douglas DC4, the Boeing Strato- 
liner, the Pan American Clipper are products of the 
combined engineering abilities and operation and main- 
tenance experience of the airlines and the manufac- 
turers. Likewise military aircraft are joint products 
of the manufacturers and the air forces. 

In the same way the fixed base operator has an im- 
portant stake in the design and engineering of the 
planes he will sell and service. 

Thus in all three of aviation’s fields, no sharp lines 
separate the functions of manufacturing, operation, 
maintenance and distribution. 

These basic considerations provide the key to the sound 
and adequate building of an aviation advertising pro- 
gram, They clearly indicate the importance of a broad- 
coverage industry publication to act as the foundation 
medium of your advertising schedule. 
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Foundation Coverage— 

the marketing function of Aviation magazine 

Since its first issue in 1916, Aviation's editorial policy 
has been the serving of all the industry’s interlocking 
interests. 

For example — Aviation's Design 
Studies are of vital interest not 
alone to the designer but also to 
engineers, production, operation 
and maintenance men, fixed base 
operators and other groups. 

Through Aviation’s breadth of 
editorial coverage, not only main- 
tenance men, but also engineers, designers and produc- 
tion heads, operators and distributors keep abreast of 
maintenance developments. 

The stories of new planes, new equipment and new 
power plants are important to all management men, 
regardless of their field or function. 

Embraced within Aviation's average issue of 115 
editorial pages are 87 pages of first interest to main- 
tenance men — 96 to manufacturers — 68 to operation 
executives — 64 to distributors. So it is throughout all 
branches of the industry. 

That is why Aviation is read by over 42,000 paid 
subscribers of multiple interests. 

And that is why Aviation maintains the largest staff 
of editorial specialists in the field. 

Thus Aviation's marketing function is clearly defined 
— to serve the multiple information needs of the men 
who are responsible for the designing, engineering, 
production, merchandising, regulation, operation and 
maintenance of aircraft. 

Because aviation has entered the most important 
period of development in its history, McGraw-Hill last 
year began publication of two new aviation magazines. 


Their purpose — to intensify information service to 
meet the increasing demands of war and postwar. 

Aviation News— to intensify top-management coverage 

The swift developments in aviation today demand 
week-to-week, authoritative presentation of all the news 
of aeronautical significance. Avia- 
tion leaders and planners are the 
busiest men in U. S. industry to- 
day, and they must keep pace with 
all significant news developments. 
To meet this need, we began publi- 
cation in August 1943 of the only 
weekly in the field — Aviation News. 
The urgent demand for Aviation 
News is indicated by the fact that 8258 of the most 
influential men in aviation have subscribed to this new- 
type publication within its first eight months. 

Air Transport— 

for specialized coverage of air transportation 
As air transportation takes its place alongside our 
other great carriers of passengers and cargo, there has 
grown an urgent need for a publi- 
cation devoted wholly and exclusive- 
ly to its special interests. To meet 
this need we began publication in 
September 1943 of Air Transport. 

Within seven months it has become 
the strong national voice of the in- 
dustry. From the men who guide 
the progress of air transportation 

— its operating and maintenance executives, its finan- 
cial interests, its government and civilian authorities 

— has come immediate recognition of the important 
editorial leadership of Air Transport. To date 7364 of 
these men have paid over $30,000 to keep pace with the 
developments of air commerce through the pages of 
Air Transport. 





We believe that these three magazines — Aviation, Aviation News and Air 
Transport — offer the most effective method of reaching the true buying 
influences of the aviation industry — now and in the critical period ahead. 



AVIATION * AVIATION NEWS * AIR TRANSPORT 

McGraw-Hill Publishing Co., Inc. 330 West 1,2nd Street, New York IS, N. Y. 


AVIATION, May, 1944 


Finishing school 

FOR PRECISION PILOTS 



built by Lycoming Division — The Avia- 
tion Corp. for AT-9's manufactured by 
Curtiss-Wright Corp. 

I J 


It’s no mere chance that pilots learn to fly with precision 
on their Axis-blasting missions. Uncle Sam takes care of 
that with advanced trainers like this Curtiss-Wright AT-9 
which is powered by two SCSlF-equipped Lycoming en- 
gines. On engine crankshafts, the one-piece retainer of 
SCSIF Cylindrical Roller Bearings provides ease of dis- 
assembly and permits a thorough inspection of all parts. 
When airmen learn the importance of SCSIF" perform- 
ance in training, they remember it after they graduate to 
the ever-increasing number of fighters and bombers that 
darken Axis skies. 5,52 

SCSfF INDUSTRIES, INC., PHILADELPHIA 34, PA. 


SKF- - EQUIPPED 
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to an Airline’s Prayer... 
Martin Mars Transport! 


In the S2-ton Mars transport, postwar 
airline operators will have no visionary, 
untried design, no hastily converted 
bomber. Instead, they will have a suc- 
cessful typo, thoroughly tested in over- 
ocean transportation. The 20 sister- 
ships of the original Mars are being 
built from the ground up as transports. 
Only more elaborate furnishings are 
needed to change them into luxury 
liners. More important, production 
lines for the JRM will, at war’s end, be 


completely tooled and manned by 
experienced workers. This means fast 
delivery of commercial versions in to- 
morrow’s swing toward supremacy of 
the skyways. For information, write 
The Glenn L. Martin Co., Baltimore-3, Md. 

Glenn L. MAimN-XE&aASKA Company— -Omaha 
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ACTUS HOSE CLAMPS 


Under all conceivable condi- 
tions— at Death Valley below- 
sea-level altitude or ten miles up— ACTUS HOSE 
CLAMPS HOLD! And you can trust them for emer- 
gency repair and maintenance of any kind. ONE 
Actus Clamp fits any size hose or any assembly 
that can be bound by a metal band. 


ACTUS PRODUCTS COMPANY • MOUNT VERNON • NEW YORK 
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This is the tenth of a series of statements by aviation's leader 


THE SHAPE OF FLYING TO COME. 



“ Over ‘the hump 5 to a better world!" 

says Gvy W. VAUGHAN, President of Curtiss- Wright Corporation 


O VER THE AERIAL BURMA ROAD, which our air- 
men call ‘the hump,’ planes of the Army’s Air 
Transport Command now deliver more monthly 
tonnage into China than was ever carried overland. 

“Yet this is only 500 miles in a total of 1 10,000 
miles of new air routes that have been opened to 
meet our ivar needs. And the men who are mak- 
ing a ‘milk run’ of this route are but a fraction of 
America’s 3,000,000 fliers and ground crewmen. 
“Facts like these signal all sorts of potentiali- 


ties for a better world and a permanent peace. 
But if these potentialities are to be realized, A mer- 
ica must get over another ‘hump.’ America must 
solve its aviation problems — problems of conver- 
sion and finance, of air rights and foreign policy, 
of government regulation and national security. 

“This ‘hump’ can be conquered only if those of 
us who build air power will work and plan jointly 
with all straight-thinking, enlightened Americans 
outside the industry.” 


Thus MR. VAUGHAN points out how the great promise of Amer- 
ica -in- the -air can he fulfilled only with the active support of 
America’s enlightened public. The natural leaders of these cit- 

— a market of people who (in business or in private living) are 
habitually first to accept any change for the better. 


This is the market aviation thinks of when it thinks 
of the more-than-a-m illion TIME -reading families— 
people with the foresight, income, and influence that aviation 
needs to sponsor its programs — ( people able to support with 
their patronage and prestige any business which executives now 
in aviation may enter after the t ear); 
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T HE pilot of a Boeing Flying For- 
tress wrote the following about 
his bomber and the Studebaker-built 
Wright Cyclone engines that power it: 
“I fly one every day and think there 
is no other ship her equal. We all 
have faith in those Cyclone engines." 

Studebaker, famous for its peace- 
time motor cars and trucks, has al- 
ready built tens of thousands of the 
mighty power plants with which the 
Flying Fortress has winged its way 
to world-wide victories. 

But Studebaker realizes that this 
great four-engine Boeing bomber is 
merely part of an all-star team of 
other bombers, fighters, seaplanes, 


transports and observation planes 
that makes America's air might so 
effective. 

All the valiant men and women of 
the Army, the Navy, the Air Forces, 
the Coast Guard and the Marine 
Corps know that the success of Amer- 
ica’s armed forces depends upon 

There is glory enough in decisive 
victory to give everyone who helps 
a share. And so Studebaker workers 
proudly and steadfastly keep on pro- 
ducing Wright Cyclone engines for 
the Boeing Flying Fortress — big, 
multiple-drive military trucks — and 
other vital war materiel. 



G 1 % // /# BUILDS WRIGHT CYCLONE ENGINES 
Q/ 1/t/tAytyfJ tvfCfyf for THE BOEING FLYING FORTRESS 
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Thin walls, possible in Mazlo Magnesium die 
castings, permit weight saving on a mass 
production basis unequaled by any other 
process. Because the molten metal is forced 
into dies under high pressure, wall thick- 
nesses can be much thinner than those cast 
in sand or permanent molds. 

Note the fineness of detail in that Mazlo 
Magnesium die casting. With but little ma- 
chining, it is ready for the assembly line. 
And even that work goes fast, for magnesium 
machines smoothly and accurately at high 
speeds. The combination of thin sections, low 
fabricating and machining costs frequently 


places magnesium die castings on a compet- 
itive basis with the heavier metals. 

Among the magnesium products going into 
our fighting planes are many die castings 
made by American Magnesium Corporation. 
Their extreme lightness, compactness and de- 
pendability are contributing to the advance- 
ment of aircraft design. They will do the 
same for you. 

Our engineers will assist you in adapting 
magnesium die castings to your wartime or 
postwar products. Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1713 Gulf Bldg., Pittsburgh 19, Pa. 


MAGNESIUM || U V, iT^ F#|| PRODUCTS 


AMERICAN MAGNESIUM 


CORPORATION 


IARY OF All 
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Y ou’ve heard what the experts 
and prophets are saying about 
tomorrow’s peacetime planes. And 
now it’s your turn to speak up! 

Right now, at the Bellanca 
plants, day and night, we’re build- 
ing the twin-engined AT-21-BL 
crew trainer, together with vital 
Army Air Forces warplanes arma- 
ment and components. But we’re 
thinking about your post-war 
plane, too — and it’s none too 
early for you to do some planning. 

To get the views of future air- 
craft owners, we’re circulating an 
interesting and useful Aircraft 


Quiz. The landing-gear question 
stated above is one of the many 
appearing on this Quiz. Other Quiz 
features ask the number of engines 
you prefer? — how many seats? — 
what speeds and range? — what 
size and type of engine? — how 
will your plane be operated? — 
whether you place Speed, Econ- 
omy, Safety or some other out- 
standing characteristic first ? — 

bearing on the size and kind of 
aircraft you will want after our 
enemies are defeated... after you 
and yours have returned to the 


American way of life and liberty. 

Thousands are asking us for 
copies of this provocative post- 
war Aircraft Quiz. Shall we send 
it to you? It’s arranged .simply, 
so you can check off the answers 
in a few minutes. Then you can 
compare your answers with those 
of many other aviation enthusi- 
asts who are notv making their 
plans for peacetime flying. Just 
send your name and address to 
us — you’ll receive the Aircraft 
Quiz by return mail. . . . Bellanca 
Aircraft Corporation, Dept. S-3, 
New Castle, Delaware. 


Keep on Buying U. S. WAR BONDS 

BELLANCA 
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Wthipment. Pilots of business 
list also depend upon equip- 
war-born . . . some of it still 
By. Bush Intercoolers are pro- 
ited Nations with the superior 


the post-war era w 
lent . . . much of it 
died in military seert 






THE TAHE 
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jfical altitut^vitor to victory. Bush experience in 
feat transfer, with*its hundreds of commercial and 
Industrial applications, will provide many a post-war 
ss pilot with the equipment necessary to 
i. Our engineering staff is at your command. 
( WAR BONDS. 
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Bush Intercooler 
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Meyercord Decals are serving the war effort in a thousand 
different ways . . . saving metal . . . money . . .weight — 
and man-power. Decal nameplates, instructions, inspec- 
tion data, serial numbers, dial faces, insignia, etc., are used 
on tanks, combat and merchant ships, planes and commun- 
ication equipment. They're durable, washable, and can 
be reproduced in any color, size or design. No screws, 
bolts or rivets required for application. No sharp edges. 
Meyercord Decals can be applied to flat convex or con- 
cave surfaces... for interior or exterior use... on metal, 
wood, fabric, rubber. . .even CRINKLED METALi Special 
mar-proof Decals are resistant to temperature extremes, 
f umes, abrasion, vibration. Free designing and tech nical 
service. For complete information address Dept.T5-5 




5323 West Lake Street * Chicago 44, Illinois 
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Sorry that we have to encroach on your domain, bossie. But such is life. Things have to make way for 
progress and your favorite cow pasture, small though it is, will be an air field for feeder line service 
one of these days. We’re working on this idea here at Fletcher— a plane that will carry a good payload 
(convertible for passengers or cargo) at a reasonable speed, and that can get in and out of your cow 

pasture. If you know some folks that are inter- 
ested, you might suggest that they drop us a line. 
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HIGH SPEED BAND SAWS 


With Nearly 2 MILLION BITES per minute 
They Cut Sheet Steel Like Butter 


With the bite of nearly two million saw teeth per minute frictional 
heat is produced, which makes the cutting of mild steel sheets up 
to l /n inch and non ferrous materials of greater thickness (either 
formed or flat) with these machines the fastest, smoothest method 
in existence ... a fact which is soundly attested to by their production 
records in the majority of the country’s leading aeronautical plants 
and hundreds of other metal working factories. Smooth, vibrationless 
and perfectly safe, these machines are designed specifically for high 
speed operation by the originators of the high speed band saw, 
and embody many patented features found in no other band saw. 
If you want to step up production and cut costs, by all means write 
for bulletin, "HIGH SPEED METAL CUTTING BAND SAWS." 


OTHER TANNEWITZ PRODUCTION EXPEDITERS: FOUNDRY BAND SAWS 

— Single and variable speed for cutting off gates and risers of castings of any size or metal ; 
DI-SAWS — for inside and outside sawing, chain filing, and polishing. Write for bulletins. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 
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GOOD NEWS! 

Better light-gauge metal welding . . . 



Made in 1 1 , s I <,« and 3 1 32 ' sizes 


I T’S especially designed for AC or 
DC welding of light gauge chrome- 
moly and similar steels used in aircraft 
construction. Made to a completely 
new formula, the Wilson No. 520-A 
Shielded Arc Electrode provides these 
four notable improvements: 

1 . Better appearance of deposit 

2. Stronger arc action 

3. Reduced arc interference 
4f Ability to work at higher cur- 
rents without deterioration of 
coating at stub end. 

And that’s not all! This electrode is 
available in all three popular aircraft 
welding sizes— 1/16", 5/64", and 3/3?" 



diameters, 9", 12” and 12” lengths re- 
spectively. It is used with AC and is 
also satisfactory for DC operation, 
straight or reversed polarity. 

Test specimens welded with Wilson 
No. 520-A show tensile strengths of 
80,000 to 90,000 psi. It meets the re- 
quirements of U. S. Army Air Corps 
Specification 10286B, and conforms to 
A.W.S. and A.S.T.M. Specifications for 
Classification E6013. 

For complete details on the Wilson 
No. 520-A call or write any authorized 
Wilson distributor. Or mail the coupon 
for prices and data on Wilson’ 
plete line of AC and DC electri 


WILSON WELDER and METALS CO., INC. 

General Offices: 60 East 42nd Street, New York 17, N. Y. 
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This chart shows typical microstructurcs of 
wrought aluminum allots. Copies are available for 
your metallographer’s use as a reference in identi- 
fying these alloys. It will help him answer such 
questions as these — 

Has a product been correctly treated or mis- 
Ireated during fabrication? What physical changes 
have taken place during casting, working and ther- 
mal treatment? llow complete are those changes? 

Chemical analyses and mechanical tests are of 
invaluable aid to the metallurgist in determining 
the composition and mechanical properties of 


metals and alloys. But these methods, alone or 
together, do not reveal the complete story. Metal- 
lographic analysis bridges that gap. The metallog- 
rapher is able to delve into the past history of a 
metal or alloy and answer such questions as 
those above. 

This chart pictures microstructures of alloys 
that have been correctly treated. It will help you 
establish proper production practices and is useful 
on routine checks during production. For a copy, 
write Aluminum Company of America, 2182 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


ALCOAf ALUMINUM 
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Dole Aircraft Valves and Fittings are 
precision manufactured and rigidly in- 
spected. Today they are helping U. S. 

pianos fly higher and faster and do a 
better fighting job. 

Tomorrow Dole engineers and produc- 
tion men will offer all this knowledge 
and experience, plus modern facilities, 
to help you solve your peace-time prob- 
lems in aircraft and kindred industries. 
THE DOLE VALVE COMPANY 
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The screw that’s Built like a Gear 



A sound engineering principle 
makes Bristo Multiple-Spline 
Socket Set Screws your safest rec- 
ommendation for protection 
against vibration. 

This screw can be set up tighter 
than any other . . . for the spline de- 
sign pulls the wrenching force in- 
ward, not outward. It can be turned 
far beyond the point where an or- 
dinary screw would burst or at least 
round out to stop effective wrench- 
ing. Yet a flick of the key will 
loosen it for quick removal ! 

Any assembly man will thank 
you for specifying Bristo. Assembly 
is easier, faster, especially when the 
fastening point is hard to reach — 



the splines in the screw cling to the 
splines on the wrench. 


And the man who buys and uses 
your product will be grateful for 
the stronger fastening. Because 
Bristos — no matter how small 
(even down to the No. 4 wire size) 

— have greater strength, will hold 
more tightly, than other screws of 
comparable size. 

fee THOMAS’ REGISTER for more fads, list of product applications. 

Remember Bristo for vibration conditions. 

MULTIPLE 
SPLINE 
SOCKET SET 

Geared to the Key— tor faster, easier, tighter setting 





TYPICAL APPLICATIONS 

• cameras 

• radio assemblies 

• computing machines 

• electric shavers 

• scientific instruments 

• x-ray machinery 

• electric refrigerators 

• motor assemblies 

• vacuum cleaners 

• domestic appliances 
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Prn*' ! • 
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Hagerstown, Indiana • Richmond. Indiana • Newcastle, Indiana • Tipton, Indiana • Toronto, Ontario, Canada 
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Meet the ace of hydraulic fluid filters! It contains 
the new, improved micronic element— and its 
name, of course, is Purolator. Not the smallest 
particles can slip through its protection. Wing 
flaps, landing gear, bomb bay doors are safer 

Small in size, light in weight, it operates 
under all weather conditions. Its filtering area 
has been greatly enlarged, and it meets all Army 
and Navy specifications. No one can ask for bet- 
ter filtration, nor need you be satisfied with less. 

In addition to hydraulic fluid filters, Purolator 
also makes highly efficient air filters for vacuum 
operated aircraft instruments, and a complete 
line of lubricating oil filters. Write for Purola- 
tor’s Aviation Catalog. Purolator Products, Inc., 
Founder and leader of the oil filter industry. 

HOME OFFICE Newark 5, N. J. 

DETROIT OFFICE 609 Fisher Bldg. 

CALIFORNIA OFFICE . 1401 S. Hope St., Los Angeles 


kB£PI tcle*» 



Screw-Locking Anchor Nut 
and Metal to Metal Rivet 
that is speeding Aircraft 
Production — Simplifying 
Modification and Repair Service 

W&&! S<Zvi*Upl i*t WoctotitUf 

1 Drill ONE Hole * 


2 Insert LOK-SKRU 


3 Riveted securely 
by drawing sleeve 
against inner side of 
metal with special 
power or hand tool. 






THE DILL MANUFACTURING CO. 

FACTORY BRANCH 

10 East 82nd S». 1 101 S. Flower St. 

1 CLEVELAND, OHIO LOS ANGELES, CALIF. 


DILL ^.o&-S6nti 

FASTENERS 
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POINTERS ON ENGINES 


No. 4 of a Series 



Off Comes the Lid of Aircooled Engine Power 


A new and outstanding engineering development has come 
out of Fairchild’s laboratories— a unique type of aircraft 
engine cylinder barrel that will enable American war- 
planes to fly farther, faster, and higher than ever before. 

Heretofore, the power output of aircooled engines has 
been limited by the cooling capacity of fins tooled from the 
steel of the cylinder block— or of aluminum alloy fins 
merely shrunk on, the cylinder barrel. The inefficiency of 
heat dissipation by these methods has long presented a 
problem for the best engineering minds of the world. 

Now, by means of Fairchild’s “Al-Fin” process*, a so- 
lution has been found. This revolutionary development 
makes it possible chemically to bond pure aluminum fins to 


the steel barrel to form an integral whole. The ferric-alumi- 
num bond perfects the heat-conductivity at the point of 
contact. As a result, engine heat is drawn off much faster 
than by the methods previously employed. 

Ranger 12s with “Al-Fin” cylinder barrels now produce 
more horsepower per pound of weight than other com- 
parable engines. 

The “Al-Fin” process is another example of the “touch 
of tomorrow” achieved by Fairchild engineering. A no- 
table advance that helps build better warplanes today— as 
forerunners of better civilian planes tomorrow. 

♦All rights to the process are vested in Al-Fin Corporation, a wholly- 
owned subsidiary of Fairchild Engine and Airplane Corporation, and 
are available, under license, to others. 


WWWVltW AIRCRAFT 


Division of Fairchild Engine and Airplane Corporatioi 
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ENGINES 

Farmingdale, Long Island 
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North American uses 

“LUCITE' 

Applications of E-^ ^ !.«■>.>- 

Du Pont "Lucite" Methyl 
Methacrylate Sheets 
in the Mitchell B-25 


T 

J_/ike so many other plane builders, North 
American uses Du Pont "Lucite” methyl meth- 
acrylate sheets for enclosures in the Mitchell 
B-25 on the basis of several distinct advantages. 
First of these is the transparency of "Lucite” ; in 
! colorless sheeting as used in aircraft, "Lucite,” 
even in thicknesses of several inches, absorbs 
less than 1% of visible light. This feature— plus 
remarkable sunlight and weather resistance, 
lightness, tensile and impact strength, satisfac- 
tory resistance to chemicals to which it is com- 
monly exposed, and other properties— commends 
the use of "Lucite” in many aircraft applications. 



A reprint edition of the helpful 114-page air- 
craft manual on "Lucite” is now on the presses. 
This manual gives detailed information on fabri- 
cating, forming, repairing, and general proper- 
ties. If you’d like a free copy, write on your 
business letterhead. We’ll be glad to reserve a 
copy in your name, and send it as soon as it’s 
ready. Address E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, Arlington, N. J., or 
5801 So. Broadway, Los Angeles 3, CaL In 
Canada: Canadian Industries, Ltd., Box 10, 
Montreal. 



MISCELLANEOUS 



DU PONT 

PLASTICS 



BETTER LIVING . 


. THROUGH CHEMISTR Y 







that challenges 
future effort 

Promises are just promises unless kept; but 
performance is history That’s why we are 
proud of our Army-Navy '“E” aw,ard. It ex- 
presses Uncle Sam's recognition of our con- 
tribution to this nation’s production record 
... a performance that will live in history. As 
such, our “E” is not only a symbol of a vital 
job well done but an inspiring challenge to 
the men and women of General Controls. * 
We pledge ourselves to continue giving our 
best, and more, to produce Automatic Con- 
trols for America’s needs. Today, tomorrow 
and until “V” Day, we will continue to earn 
our “E” by performance. 
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Send for this Booklet 

It Will Be of Interest— and may suggest new applica- 
incn, and to oxy-acetylene process supervisors. 

• Ask for "Linde Oxy -Acetylene Processes.” It briefly describes some of the 
oxy-acetylene metal-working methods that the Linde organization makes 
available to speed up production and construction programs, to lower opera- 
ting costs, and to simplify problems of maintenance and repair. It also shows 
the catalogs that you can obtain to aid in your selection of the apparatus 
and supplies needed for applying these processes. 

BUY UNITED STATES WAR THE LINDE AIR PRODUCTS COMPANY 

BONDS AND STAMPS ..... , . „ 

Unit oj Union Carbide and Carbon Corporation 
30 East 4-2nd Street HIM New York 17, N. Y. 

In Canada: Dominion Oxygen Company, Limited, Toronto 
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platform for peucc. More planes now to liasten the hour of 
victory. More planes then to guard the peace and fly the commerce. 
America surges into the era of flight with many new names 
carrying the flag. ROHR is one of them ... a name which 


means long lines of sleek motors assembling into 

completed power plants . . . thousands of men and » 
Production Fighters, trained in special skills to speed giant 

Liberators and fleet Lightnings into the blue . . . an engi- 
neering skill that has reduced intricate tasks of bomber 
and fighter production to save thousands of 
i hours. Rohr works now for victory and 
nothing else, hut stands ready to play a 

full part in the winning of the peace. 

HELPING TO WRITE THE STORY OF TOMORROW 



AVIA 



SPARTAN ENGINEERED PACKINGS 

GRATON & KNIGHT COMPANY 

Worcester 4, Massachusetts 


METAL ADAPTER RINGS 


Refer spring-loading applications to Graton & Knight Engineers 


o 

o 


o 


er Rings for Leather Vee Packings 


operation, the Vees will actually float 
in the packings recess, as the bottom 
adapter ring will not be in contact 
after the pressure has been on for a 
short time. 

This type of support is permanent : 
barring unusual wear on the metal 
adapters, replacement is unnecessary. 

Leather Adapter Rings 
Leather adapters can be supplied 
when complete set of packings and 
adapters is required from one source. 
However, for proper support we rec- 
ommend metal adapters unless time 
and manufacturing facilities preclude 
their use. 


SPRING-LOADING 


of metal adapter rings in- 
completely self-sealing pack- 
110” included angle on the 
adapter compensates for nest- 
leaves room for the 90° angle 
open as the pressure acts on 
A radius on the male adapter 
lalf the cross-section) puts the 
pressure in exactly the 
open the Vees as 


enough to get the initial seal (usually 
hand-tight is sufficient). When in 
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FOH AIRCRAFT MICA 


You may find 
the answer to Your 
$ 1,000 Question! 



Yes! “LUBRI-ehoos” Can Cost You 
Money, Machines and Production! 

"Lubri-chaos" is an aifliction found in many of the 
best managed plants. It took the war and stepped 
up production schedules to spotlight it. But Alemite, 
as the pioneer in pressure lubrication, has cru- 
saded for years to remedy this costly evil. Today, 
the modern Alemite method of handling and appli- 
cation of lubricants is recognized as the answer to 
"Lubri-chaos"and is proving its worth in war plants 
cdl over the nation. 

Tomorrow, when post-war competition makes 
new demands on industry, the Alemite method will 
play a vital part in production. That is why plant 
managers and operators with an eye to peace-time 
markets are getting together with Alemite Lubrica- 
tion Specialists to gain the competitive advantage 
of the world's most modem lubricating methods. 
Alemite, 1865 Diversey Parkway, Chicago 14, 111., 
or Belleville, Ontario. 

CONSULTATION • ENGINEERING 



Q ls every bearing on your machines get- 
ting proper lubrication? 

A Before you answer, listen to this: In one plant. 
Alemile Lubrication Specialists discovered 17 
plugged lubrication inlets in a battery of machines. Seven- 
teen bearings that weren't being lubricated ! A close call 
that could have cost plenty. Bui the complete. thorough 



ALEMITE 

Fuuxt in MocL&m LuMacojUotv 


RICATION • MAINTENANCE 

A VIATIO: 



Appropriate apologies for paraphrasing an old proverb! But isn’t it 
the truth? 

There is no provision today for error. There is too much at stake. Highly 
mechanized warfare staged against a bitter, ruthless enemy demands a 
constant flow of war machines, flawless in construction and exact in 
every detail. Gears furnish the vital motive power for these engines of 
destruction— gears decide whether we can out-shoot, out-fly or out- 
maneuver the enemy. That is the gear maker's responsibility. 

VINCO also has a responsibility: to provide speedy, accurate methods of 
checking the various phases of gear production. VINCO GEAR ROLLING 
FIXTURES, VINCO MASTER GEARS and the VINCO INVOLUTE CHECKER 
are doing a masterful job in helping to maintain peak gear production. 




VINCO CORPORATION. sales offices 

8 8 65 SCHAEFER HIGHWAY - - DETROIT 2 7, MICHIGAN ’ NEW YORK and CHICAGO 
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★ STABILIZED to keep its tough- 
ness and transparency — that’s 
Albanene Tracing Paper. Because 
it is treated with crystal-clear 
Albanite, a new synthetic solid 
developed in the K&E laborato- 
— Albanene will not oxidize, 
become brittle or lose transpar- 
ency with age. Albanene’s im- 
proved drawing surface takes ink 
or pencil fluently, erases with 
. . . Ask your K&E dealer. 


KEUFFEL & ESSER CO • Est 1867 
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1* thick, 3 high, 4 wide. Weight, 
less basic Micro Switch, .24 pounds. This 


long overtravel can be provided with a 
bellows seal. Type “H" housings and 

rate items. They can be assembled at the 
factory, or easily assembled in the field. 


entire industry, well as 
Aeronautics. The R-31 is at 
Air Depots. 


generally adopted by the aircraft industry be- 
1, dependable, precise and have high electrical 
aracteristics of the Type R-31 basic Micro Switch 
h the cooperation of engineers throughout the 
the Army Air Corps and the Navy Bureau of 
n accepted standard switch and is stocked at all 


Micro Switch provides a wide variety of housings and actuators to meet 
varying conditions on airplanes, as developed by different manufacturers. 
These housings and actuators become parts of the planes and require no 
deviation permit. They are all built to use the standard Type R-31 Micro 
Switch for ready field replacement. 



M I CROISES WITCH 

Made Only By Micro Switch Corporation . . . Freeport, Illinois, U. S. A. 
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SCHATZ^i;/, 

Aircraft Ball Bearings 


" w • 
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There's one critical period in the 
manufacture of huge herringbone 
gears for U.S. cruisers and destroyers 
when any marked change in tem- 
perature — whether heat wave or 
light frost— might send them to the 
scrap pile instead of into the fight. 

You see, it takes many days to cut 
teeth for one of these big propulsion 
gears. And work done in the last 
hour must be as accurate in results 
as the very first cut. If, somewhere 
in the process, a temperature change 
causes uncontrolled expansion or 


contraction of the metal, it becomes 
impossible to maintain uniform 

In this case, G-E air conditioning 
and industrial refrigeration team up 
to keep production humming — 
regardless of weather. Air condition- 
ing maintains uniform temperature 
in the cutting room. Industrial 
refrigeration cools the cutting oil. 
Together they eliminate the temper- 
ature hazards and permit precise 
matching of gears. 

For exacting applications like 


these, General Electric has developed 
efficient and dependable air condi- 
tioning and refrigeration equipment 
that provides accurate control of 
temperature and humidity. Avail- 
able for war production uses now . . . 
it will be available for all uses after 
the war. 



General Electric Company, Air 
Conditioning and Commercial Refrig- 
eration Divisions, Section 4-W, Bloom- 
field, New Jersey. 


AOi (fateiitirMitty faf 

GENERAL ® ELECTRIC 

io Programs: The “G-E ALL-GIRL ORCHESTRA", Sundays, 10 p. m., E WT, N BC . . ."THE WORLD TODAY" News, Every We 
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As dawn comes, lean, snarling pursuit planes roar through 
a lightening sky to become protective patrol above ground 
operations. It is “top cover" to shield the men below from 
air-assault, or to blast in low, screaming dives enemy 
installations that are blocking the advance. 

The ever present, Hallicrafters-built SCR-299 Mobile 
Radio Communications Trucks are often the means of direct- 
ing the “top cover.” Operating under any conditions, these 
Giants of Military Radio, whether calling for "top cover" 
or directing the fire of artillery, “get the message through.” 


TOP COVER . . . 

len /fttac& at “Daeva f 


viss. hallicrafters 


RADIO 
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W hen the engines of our speedy 
fighters needed more air — to 
maintain their rated power at 40,000 
feet — stainless steel played an im- 
portant part in furnishing an ample, 
constant supply. 

Powered by exhaust gases from the 
engines, the unfailing efficiency of 
turbo-superchargers depends upon 
the handling of those gases, at high 

C ress ure and temperature, by ex- 
aust systems and tail-pipe assem- 
blies made of stainless steel. 

Temperatures in tail-pipe assem- 
blies run as high as 1200°F. But the 
light, rigid, durable U-S-S Stainless 


Steel developed by our metallurgists 
retains the strength needed for this 
high-pressure job at 1650°F. 

When it was necessary to restrict 
the aviation industry’s use of alloy 
steels to “critical applications,” the 
use of stainless steel was directed for 
parts exposed to high temperatures 
and severe corrosive conditions. Our 
metallurgists then worked out for- 
mulas which observed government 
restrictions, yet preserved the char- 
acteristics needed to meet airplane 
engineers’ requirements, with U-S-S 
Stainless Steels. 

As similar problems arise in your 


This complicated exhaust system 

effort to maintain leadership in your 
field, it will be worth your while to 
know all the ways in which U-S-S 
Stainless Steels can serve you. Our 
stainless steel technicians will be glad 
to consult with you regarding the use 
of U • S • S Stainless Steels, for critical 
applications, in your products. 



U S-S STAINLESS STEEL 

SHEETS • STRIP • PLATES ■ BARS • BILLETS • PIPE • TUBES • WIRE • SPECIAL SECTIONS 


AMERICAN STEEL S WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
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WITH WHEELS BY CARBORUNDUM, 
PRODUCTION AND PRECISION 
GO HAND IN HAND 


THERE is everything to be said 
about haying exactly the right 
wheel on any kind of a cylindrical grinding 
job — and on every grinding job! 

This is an all important factor in getting 
higher production and greater precision. 
Proper wheel selection also reduces grind- 
ing time, lowers wheel and grinding costs, 
makes certain of getting a desired finish. 
Carborundum abrasive engineering service 
certainly can be of decided help in getting 
these results — in your getting the best and 
the most out of your grinding wheels. This 
service we feel can be of great value to 
you. We suggest you take advantage of it. 
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The Northrop P-61 “Black Widow” is a new warplane that will 
play its part in the present all-out push for victory. 

As the Army’s first functional night fighter, the Northrop 
“Black Widow” is equipped to handle the “night shift”. . . to 
guard newly won air-strips and beachheads ... to intrude on 
the enemy’s own home ground and upset his plans for offense 
and defense ... to destroy his planes. 

The P-61 “Black Widow”, product of Northrop know-how 
and craftsmanship, is the largest, most powerful pursuit plane 
in the skies. It has long range, great speed, fast climb. It is 
heavily armed. 

This new U. S. weapon was designed in cooperation with 
the Army Air Forces Materiel Command by the Northrop group. 
In the months ahead you’ll hear more about this airplane, see 
more of it. The deadly “Black Widow”. The P-61. 



NORTHROP 

Designers and Buiiders of the 

P-6/ ’ O/ac/t Wit/otv" H/CHT F/GHTEB 


NORTHROP AIRCRAFT. INC. • NORTHROP FIELD, HAWTHORNE, CALIFORNIA • MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, INC. 
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The Metal Specialty Co. is completely 
equipped to give efficient service in 
Stamping. Rolling, Coining, Forming and 
Annealing in all Metals. Specialists in 
Hydraulic cold drawing and embossing in 
all metals including Stainless Steel. Deep 
drawing and embossing up to 850 tons 
capacity. Shells drawn up to 20” depth. 
Assembling including Flash and Resist- 
ance Seam Welding. Pressed Metal 


Products to order. 


METAL SPECIALTY &. 


OFFICE AND PLANT • ESTF AVENUE • CINCINNATI. OHIO 
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. . and change the water 
in my crankcase, please” 


Yes, you could use water to lubri- 
cate your engine-if you drove very 
slowly and didn’t go far. For water 
doeshave some lubricatingqualities* 
and it is an acceptable coolant. 

In fact, the earliest cutting fluid was 
water— a man named Taylor having 
discovered, back in 1880, that if he 
let water pour over the metal, it 
allowed faster cutting speeds and 
better operation. 



But theslow cutting speeds and soft 
metals of 64 years ago are hardly 
to be compared with the tough al- 
loys and precision; high-speed cut- 
ting of today. . .Today, you would 
be wise to use Union Oil cutting 
fluids. 

For in 1943, Union Oil Company 
placed on the market a completely 


new line of cutting oils, designed 
to meet every requirement of the 
machining world. Union's cutting 
oils facilitate rapid heat transfer- 
ence, keep the job cool and prevent 



burned metals and seizure between 
chip and tool. They have excellent 
lubrication qualities and their re- 
sistance to oxidation is unexcelled. 
Union Oil's cutting fluids protect 
agai nst corrosion of metals and ma- 
chinery and they are noninjurious 
to the skin. 

There is a Union cutting oil for 
every type of operation from soft 
aluminum and magnesium to the 
toughest manganese steels. If you 
want cutting fluids that are labora- 
tory designed to do any and every 
job— and if you like to buy from a 


single source— phone a Union Oil 
Company Resident Manager in any 



of the five Western states or write 
Union Oil Company of California, 
617 W. 7th Street, Los Angeles, 
California, Zone 1-4. 

UNION CUTTING OILS 

TJ 

UNION OIL 

Success-Tested Product 



Union Oil Company— maker of 492 
quality products— is the largest in- 
dependent oil company in theWest. 
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one of the six measurements 


INSTALLATION DEVICES AVAILABLE 


In 1940, the filter for a 1,250 horsepower airplane engine 
weighed nine pounds. Today, the Air-Maze filter for that 
engine weighs 1.6 pounds. 

If this lightness were attained without consideration for 
efficiency, durability and dust capacity, it would not be remark- 
able. But lightness in aircraft filters is not a goal in itself. 

Honest engineering calls for the utmost efficiency, the longest 
life, the largest capacity — with the least possible weight. 

This is the basis on which Air-Maze has engineered lightness 
into its filters. Aircraft filter research that dates from the twenties 
led to the development of a new kind of media, to the use of 
lighter, strong materials, to new designs and higher velocities. 

The lightness of Air-Maze aircraft filters springs from this 
sound, creative engineering. It is not won 
at the expense of those other qualities that 
make aircraft filters so effective in lengthen- 
ing engine life and reducing maintenance. 


AIR-MAZE CORPORATION • Engineers and Manufacturers • CLEVELAND 5, OHIO 
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LIQUID-COOLED AIRCRAFT ENGIN 


071 


TODAY AND 


ORROW 


TO 


and until the war is won every Allison 
t standard that embraces five “ 
r Performance that helps our fighte: 

* Reliability on which our pilots can depend. 
* Smoothness to lessen pilot fatigue, 
r Economy for greatest fighting 
range. * Durability for maxi- 
mum fighting readiness. * 
Vital now for our flyers, these 
also characteristics you 
will want in engines that will 
power postwar planes. 






cradle for the Corsair's power 


Cradle for the powerful engine in this deadly fighter must 
be amazingly strong and rigid. Building this engine mount 
is one of the many Evans wartime assignments which this 
organization, through years of manufacturing and engi- 
neering experience, is covering with dispatch and honor. 
Evans developed new types of welding fixtures which in- 
creased welding efficiency 30 to 40% ; Evans also designed 
special machinery which reduces machining time by 75% ; 
and an Evans conducted school teaches the new welding 
procedure to carefully selected craftsmen. 

Evans Skyloader, another development of the Evans Sky 
Products Division, has made a lasting contribution to the 
transportation of air cargo. This equipment, which is hold- 
ing down all kinds of cargo in operations all over the world, 
speeds on-loading and oif-loading, and removes all slack 
from the load, thus making the cargo a part of the plane. 


Other Sky Products by Evans are used extensively by the 
Air Forces. These are employed on missions of such 
importance that they can not be described at this time. 
Evans engineers will welcome an opportunity to discuss 
your air cargo problems with you. 






SKY PRODUCTS DIVISION Of 


EVANS PRODUCTS 

COM PAN Y 
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MALLORY 


Multi- Circuit Battery Chargers 

For 6, 12 and 24 Volt Batteries 


Check These Features 

Controlled charging of indi- 
vidual batteries. 

No moving parts — nothing 

Excellent voltage regulation. 
Requires no attention once 
adjustment is made and 
charging started. 

Remove any battery from 
rack without making ad- 
justments on other bat- 

Rugged construction. Built 
to withstand shocks and 
vibration. Durable steel case 
protects interior parts. 


Back the Attack — 
Buy War Bonds 


In airplane hangars, bus, truck or van terminals, tank 
depots — wherever there are batteries of 6, 12 or 24 volts 
— Mallory Multi-Circuit Battery Chargers will do an 
efficient charging job. 

From one to ten batteries may be charged simultaneously, 
and the correct charge for each battery is provided by 
individual controls. 

Mallory magnesium copper sulphide dry disc rectifiers 
assure dependability and long life. They provide a "Time- 
Tried and Proven” method of rectification which elimi- 
nates all moving parts, and is noiseless in operation. Models 
to operate from 230 or 460 volt 3 phase AC outlets. 

Compactly built, the Multi-Circuit Battery Charger has 
an excellent record for low cost operation. Write direct or 
to your nearest Mallory distributor for further details. 



MallorY 


MAGNESIUM COPPER SULPHIDE RECTIFIERS— 
STATIONARY AND PORTABLE D. C. POWER SUPPLIES- 
BATTERY CHARGERS AND AVIATION RECTOSTARTERS* 
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No Aircraft Spark Plug 
Is Better Than Its Insulator 


C34S SHIELDED 18 M.M. LONG REACH 


C26 UNSHIELDED 18 M.M. SHORT REACH 


Considering the wide diversity of 
service, climatic and atmospheric 
conditions encountered by the air 
forces of our armed forces, it is 
truly remarkable how few types of 
Champion Spark Plugs are required 
to meet all needs of practically all 
engines in service throughout the 


The fundamental reason for this is 
to be found in the specially devel- 
oped insulating material used in 
Champion Aircraft Spark Plugs. 


Possessed af unequalled dielectric 
strength, resistance to heat and me- 
chanical shock, and being practi- 
cally impervious to moisture, fuel 
and oil absorption, the insulating 
efficiency of Champion insulators is 
highly stable under the widest varia- 
tions in temperatures and pressures. 
The development of such an out- 
standing spark plug insulating ma- 
terial is the direct and natural result 
of more than thirty years devoted ex- 
clusively to the production of quality 


spark plugs. Champion’s Ceramic 
Division is by all odds the most 
comprehensive and advanced — its 
research and engineering facilities 
unequalled — in the spark plug field. 
Since their introduction the demand 
for Champion Aircraft Spark Plugs 
has continued to accelerate una- 
bated. Today they are in service and 
being shipped in quantities which 
reach astronomical figures, which 
cannot now be revealed. 


\*P CHAMPION SPARK PLUGS 

\ INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 
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MACHINE TOOLS 


POWER 


//! 


# Not a pound, not a 
horsepower "loafs" in a Walker- 
Turner Machine Tool. Thoughtful 
design and careful selection of ma- 
terials have made them flexible, ver- 
satile and stream-lined — yet rugged 
and accurate. And most of them 
operate on minimum horsepower re- 


quirer 
They < 

production on thousands of machin- 
ing operations, involving materials 
from steel to plastics. They are scor- 
ing marked savings for their users in 
capital investment, operating costs 
and power consumption. If you'r 
nterested in advantages like these. 

•ite for our catalog today. 

1KER-TURNER COMPANY. Inc. 
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You mean 

SHE "co-pilots” 80,000* planes? 



jl That’s the idea! She’s helping 
™ to “Keep ’em in the blue” — a 
task of supply, maintenance 
and repair that makes the 
Army Air Forces’ Air Service Command 
the world’s largest business. A.S.C.’s stock 
ranges from carburetor springs to bomber 
wings — totals about 500,000 different ar- 
ticles — and flows in dependable streams to 
depots, air fields and outposts the world 


With its goal the right thing at the right 
place at the right time in the right quantity , 


A.S.C. has standardized in its hundreds of 
establishments the Kardex Stock Control 
System this girl finds so easy to operate. 
In speed, simplicity, compactness and up- 
to-the-minute accuracy, Kardex Visible 
Record Systems meet stiff military re- 
quirements! Kardex shows the true cur- 
rent balance of every individual item at 
all times — shows it at a glance with the 
exclusive Graph-A-Matic signal. This is 
the famous Remington Rand “seeing-eye 
of administrative control.” 



FOR BUSINESS EXECUTIVES: K»i 
risible can match this performance on \ 
problems of administrative control. Ask 


SYSTEMS DIVISION 
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world is better tools of war, so the 
is better grinding wheels. 


HERE’S WHAT MAKES CHICAGO WHEELS CLICK — 

A — Sensational new FV BOND, Result of research and experiment 
on hundreds of aircraft jobs. 

B — No sacrifice of cutting time or wheel life. 

FV BOND is available in all types of Chicago Mounted and Small 
Grinding Wheels — in all abrasives, grain and grade combinations. 


under, means no waiting for Chicago 
Grinding or Mounted Wheels. Let 
us take care of your present and 
post-war requirements. 


nil ENGINEERING ANALYSIS 


If you have a grinding job that 
presents a problem because of the 
nature of material, tricky shape or 
other reason, tell us about it. Our 
experts will go into a huddle and 
give you the benefit of our long 
experience making millions of cus- 
tom built wheels for every con- 
ceivable operation. 


YES, YOU CAN FINISH IT 
BETTER WITH A CHICAGO WHEEL 


standards of finishes are far and beyond those of yesterday, 
acquire them without sacrifice of production time is a goal 
which everyone seeks. 


Finish must now be measured in micro inches. That’s where the 
new Chicago FV BOND Wheels excel. They give a precision smooth- 
ness so intensified that it passes any surface analyzer test, in many 
cases eliminating hand lapping and auxiliary finishing operations. 


CHICAGO WHEEL & MFG. CO. 

1101 West Monroe Street Dept. Av Chicago 7 , III. 
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MADE BY THE ORIGINATORS OF THE KAUFMAN PROCESS FOR GREATER STRENGTH AND ACCURACY 


A£zeza^/ A/aaT //are 

*0ODMT£M£S 


When the aircraft designer specifies Flex-O-Tube, he gives 
the future crew of that plane the best possible protection 
of their fuel, oil, hydraulic and instrument lines against the 
effects of vibration, twisting and wide temperature variations. 
The designer recognizes that Flex-O-Tube Company is the 
oldest manufacturer of hose assemblies in the country; also 
that this Company has no other product. The Company’s 
entire resources have always been devoted solely to the 
development and production of hose assemblies, and its 
engineers, with greater experience, are recognized as 
authorities in this field. 
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BUY 

WAR 

BONDS 


FORWARD 

to the tasks of Peace 


W HAT a different story, perhaps had our pre-wi 
planning been as anticipated as post-war planning! 
Yes, today foresight is replacing hindsight. Eyes are look- 
ing forward . . . visions of a postwar world are taking 
concrete form. And one of these days you'll be glad you 
thought first of things which today are last. 


UNITED STATES ELECTRICAL TOOLS 

today for war . . . tomorrow for peace 

pr pYTRT F for overhead or floor mounting. The power transmitted 

by a flexible shaft is governed by the diameter of the bore 
SHAFT and the speed at which it is operated. Motors are ball- 

_ _ _ /-.tttxtc-c bearing, 40-degree ratings and will stand a momentary 

MAUrllTibo overload of more than 100%. 

Reasonable deliveries — wrife today 


Vie UNITED STATES ELECTRICAL TOOL <3* 

CINCINNATI, OHIO 
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for Me / 

/HiqMtf' 

(B-29) 


Here is just one of the many parts we are 
producing for the Super-Bomber B-29 — a 
complete pedestal and seat for the top tur- 
ret gunner. Here also is another instance 
that demonstrates the versatility and adapt- 
ability of 

MOULDED AND FABRICATED 


ftfafwood 


STANDARD AND SPECIAL 

HANDLING FIXTURES 


COLLATERAL ENGINEERING SERVICE 







Help Keep Planes and Ships on the Job! 




The dependable perfoi 

which Arnolt Motor 
builds for prime contractors is an 
important factor in rushing vital 
war supplies to distant battle 

Arnolt facilities include high 
speed, automatic turret lathes. 


vcldin 


ig machines, tube bending, 
roplating, hea 


. Ilcc 


my other types 


equipm 

plants permits acceptance of 
additional sub-contracting work. 
Write today for a copy of the bro- 
chure, “Available Facilities for 
the War Program,” which gives de- 


ails c 


ithcc 


Peacetime Builders 
of 

SEA-MITE 

MARINE ENGINES 


ing machines, screw machines, tion capacities of Arnolt plants. 5 

“SruA tAc 
//ttrui 

r 

ARNOLT MOTOR COMPANY, Warsaw , Indiana 

/ftnoccated uUt& 

WAR BONDS 
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PRODUCTS OF THE SEYBOID DIVISION 
HARRIS-SEYBOID- POTTER COMPANY 
DAYTON F7, OHIO 




1927 Exides fly 
the Atlantic 


1944 
Exides span 
all oceans 


ANOTHER LETTER 
FROM THE FRONT 

Among the letters we re- 
ceive daily from the 1200 
former Exiders in the Ser- 


Vlthough Admiral Richard E. Byrd is best known for his Antarctic 
explorations, his crossing of the Atlantic Ocean in 1927 was of 
significance to the development of aviation. 

Byrd's flight was purely a search for scientific information. The 
Fokker, "America,” was equipped with both radio receiving and 
transmitting apparatus including Exide Batteries. Byrd proved the 
value of radio for ocean flying— particularly while flying blind through 
the fogs so often encountered at sea. And Byrd also proved the 
dependability of Exide Aircraft Batteries. They functioned perfectly. 
Today, as the result of the research of Byrd and other air pioneers, 
combined with the experience of the present war, Exide engi- 
neers are able to provide our military planes with a better, more effi- 
cient battery. The electrical systems of our military aircraft are 
equipped with the best when they include Exide Aircraft Batteries. 
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The Story of the Kid from 
Port Chester 


HOMELITE CORPORATION 


"Dear Mom,” he writes, "Today I got a thrill. 

"We were going ashore to attack . . . going ashore in a barge when 
just as we were reaching the beach something hit us hard. We 
turned over and everyone of us and all the equipment in the barge 
took a nose-dive in the drink. 

"Fortunately it wasn't deep, and we were able to walk ashore and 
drag the equipment with us. We were assigned to take some of the 
pieces of equipment and dry them out as best we could. Which we 
did. And never thinking they'd be any good again, we tried to 
get them going. 

"Much to everyone’s surprise the darn things started up and 
worked. But if you think that was a surprise, how do you think I 
felt when I noticed that this equipment came from Port Chester 
. . . Homelite Portable Generators, made in mv home town.” 


Some day it’s going to pour 
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Call Danly: 
CHICAGO 


&LOS ANGELES 


To Precision Standards 


DANLY 

NAT/OA/AL 

ASSEMBLY 


Precision finish of every part in Danly standard die sets 
makes possible Danly National Assembly. The resultant per- 
fect fit saves you time and money through faster setups and 
longer, trouble-free operation. 

Absolute standardization is assured. 

Every Danly Die Set is individually assembled to your 
specification, through the Danly Plan of National Assembly 
to Precision Standards. 


CLEVELAND 
DAYTON 
ROCHESTER 
LONG ISLAND CITY 


DANLY MACHINE SPECIALTIES, INC. 

2100 South 52nd Avenue • Chicago 50, Illinois 


DUCOMMUN METALS & SUPPLY CO. 



DANLY 

Dll SETS 


DIE MAKERS SUPPLIES • TOMed Steei 'PainieatioK 
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Cartridge belt link production increased 30% 


Another tough heat treating problem solved with 

Gulf Super- Quench 


Revolutionary new quenching oil gives 
necessary loop tension without distortion, 
eliminates rejections, and reduces press 
down-time for die work 33%. 

Before Gulf Super-Quench was put in service in this 
plant, ordinary quenching oils wouldn’t produce 
the necessary physicals and the proper tension to 
hold the 50 caliber cartridges with the required 
degree of firmness in the loops. 

Here are the results with Gulf Super-Quench: 
Production of links increased 30%, rejections prac- 
tically eliminated, and press down-time for reshap- 


ing dies reduced 33% — another one of many in- 
stances where this revolutionary new quenching oil 
has done an outstanding job. 

Here's why Gulf Super-Quench is a superior 
quenching oil: It has intensified dual-action — a 
faster cooling rate through the hardening tempera- 
ture range, and the slow speed of conventional 
quenching oil below the hardening temperature 
range. Call in a Gulf Service Engineer today and let 
him show you how Gulf Super-Quench can help im- 
prove your quenching practice. For a copy of the 
brochure on Gulf Super-Quench, send the coupon 



Addresi 
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★ You actually "give the gun" to the movement 
of bulk, boxed, or crated materials when you 
put a "TRANSPORTER" on the job. No tie-ups 
— no stops — no clogging of working areas — 
no back breaking effort. You get increased effi- 
ciency — added savings in handling — simplicity 
in transportation. 

The battery powered "TRANSPORTER" is ready 
to operate at the trucker's command — forward 
or reverse — with complete brake and speed 
control. Just a movement of the handle — a push 
of the button (at operator's finger tip) — and away 
it goes at safe walking speed. 

Such positive and continuous help in maintaining 
a systematic materials handling system gives a 
big boost to operations all along the line. 


NO STRAINING- 
TUGGING- 
PULLING 
Ho* PUSHING 

POSITIVE MECHANICAL BRAKE 
CONTROLS IN STEERING HANDLE 
FORWARD AND REVERSE SPEEDS 
FRONT WHEEL POWER DRIVE 
SHOCKLESS HYDRAULIC LIFT WITH 
EASY FOOT CONTROL 


h/rute jjOA. ^beiculi 

MANUFACTURERS FOR OVER THIRTY FIVE YEARS Sleduc Polled INDUSTRIAL TRUCKS 


AUTOMATIC TRANSPORTATION CO. 

El WEST 87th STREET °' V °' ™* * T ° W " E “ r ° " CHICAGO 20. ILLINOIS 
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Save time and trouble by specifying 

G-E SYSTEMS- -packaged systems! 


A LL you have to do is tell us 
„ the performance required 
of. your control system — we’ll 
select all the relays, contactors, 
pressure and limit switches, and 
other control devices that are 
needed, and build them into a 
system specially designed for 
your purpose. 

No system too complex 

No matter what your control 
needs are — for control of motors, 
temperature, positioning, etc. — 
and no matter how intricate the 
system must be, we can furnish 
a packaged system to fill the bill. 
Our equipment is specially de- 
signed for lightness. Also, it's 
designed to withstand severe 
vibration and to operate at 
rated current at high altitudes. 
These advantages, too: 

1. From design right through to 
test, the system is engineered by 
General Electric, relieving your 
engineers of a time-consuming 
and often difficult task. Careful 


circuit design by G-E engineers 
permits simplification without 
sacrificing performance. For ex- 
ample, it is often possible for us 
to make one device do the work 
of two, thereby keeping weight 
and space requirements low. 

2. All the required control de- 
vices are assembled, wired, and 
tested as a unit at our factory, 
eliminating these operations in 
your plant, and enabling you to 
use your available man power 
and plant space for other pur- 

3. The entire system is assem- 
bled in lightweight aluminum 
enclosures and shipped to you 
ready for installation in the 

4. Centralized responsibility — 
which means that you can put 
your control problems up to us, 
and we’ll furnish a system that 
will do exactly what you want. 

Before you again order air- 
craft control, look into the 


possibilities and advantages of 
G-E packaged systems. Our 
local representative will be glad 
to give you more information. 
General Electric Company, 
Schenectady, N. Y. 



Duplex, synchronizing d-c control. 
Typical of G-E systems for aircraft. 



Every week 192,000 G-E employees purchase more than a million 
dollars! worth of War Bonds. 

GENERAL $ ELECTRIC 


PRECISION PRODUCTS 
AND ENGINEERED SYSTEMS 
FOR AIRCRAFT 
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THE E L L S T B 0 M S THANK YOU.. 


Mr. 6RANSTEDT 


o/o De Street 

lfe°38 «i chi6an 
MarM ” 

It '» aS -»«na 


3117 Lin co1 California 

Hove®° e 


li cowpany s ^viatr°^ aar 

S.E&r i?!?. e t °onr t*«5£ferot» 




..-‘.=mber vonr ‘?"i; aC vigrou.. 

l°ifprt»« r c *°l JoWJ" ° 6 %»t „ 

Sv?,iss“ 

viorldv'i* ten ti°n an d W® |a»ons 

^sn&SiSS*'***' 

® ent ’ - >. 

&■ *' c Granstedt 

Gustav C. 


Grausledt brings lo light the pari 
Ellelroin playe.l in pioneering ll 
Because lie never came 10 Ame, 


al Hjaliuar 
'age block. 
.0 exploil 



DEARBORN GAGE COMPANY • 22038 Beech Street • Dearborn, Michigan 
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UNITED STATES STEEL 


7 m/ it feels to power dive 


15,000 feet in a 
Flying Fortress 


“TT'REAK accidents occur on almost every mis- 

A sion. A Fortress named Short Stride was 
nearly lost when the life raft hatch in its fuselage 
flew open. The raft popped out and caught on the 
tail surfaces, jamming them. The Fort nosed up 300 
feet, then went into a 15,000 foot power dive. Crew 
members were pinned against the ceiling. The in- 
terior of the ship became a shambles of wrecked 
instruments, broken glass, and scattered ammuni- 
tion. The co-pilot saw the navigator appear twice in 
the blister well of the bombardier’s compartment, 
then just as suddenly disappear. It was like a crazy 
movie; first you saw him, then you didn’t. 

“At 10,000 feet the pilot and co-pilot managed to 
pull the Fortress out of the dive. The strain was too 
much for the bomb bay; bomb shackles tore loose, 
and bombs and bomb-bay doors fell into the sea.** 
Four members of the crew bailed out. The rest 
decided to stay with the ship and risk a crash land- 
ing. They made it with the life raft still lodged in 
the stabilizer.” 

**But the wings stayed on. 


NATIONAL TUBE 
COMPANY (ffi 



A Third CITATION 


FORJTHE INSTRUMENT LEADER 



WESTON 


Y El Its LEADERS /.V ELECTRICAL MEASURING INSTRUMENTS 
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All These Needle Bearings are 
Quickly and Easily Installed 



UNIT CONSTRUCTION AND SIMPLICITY 
OF DESIGN FACILITATE ASSEMBLY 
LINE PRODUCTION METHODS 

One of the outstanding features of 
Torrington Needle Bearings is the ease 
and speed with which they are installed. 
Because of their unit construction, 
handling and assembly or dis-assembly 
of associated parts or mechanisms are 
simplified. 

Furthermore, the compact design 
characteristic of these Torrington Needle 
Bearings makes possible the use of 
simpler housing structures. In virtually 
all cases a bore, machined to proper 
dimensions, is all that is required to 
hold the bearing. An arbor press (with 
properly designed pressing tool) is the 
only equipment necessary to secure 
correct installation in practically any 
application. 

And properly installed, in correct 
press fit. Needle Bearings will not shift 
or creep — eliminating the need of 
locking-rings or spacers. 

All these installation features con- 
tribute to speed and efficiency that 
result in cost economies on the produc- 
tion line. They are helping today in 
meeting production schedules; will 


similarly aid "tomorrov 
production lines. 

It will pay you to investigate the 
many advantages of Needle Bearings 
in terms of your own design and pro- 
duction requirements. A copy of the 
Torrington Needle Bearing Catalog, 
available on request, will give you more 
complete information. Ask for Catalog 
No. 114. And the services of our engi- 
neering department are available to aid 
you in the selection and application of 
Needle Bearings for any particular job. 





TORRINGTON 

NEEDLE BEARINGS 
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W. HARRIS THURSTON, inc. 

Division of Reeves Brothers, Inc. 

40 WORTH ST., NEW YORK 13 


Ground crews at the front must frequently make repairs 
under fire. Pre-doped tapes save valuable time — help get the 
ship back in the fight faster. They help speed the manufac- 
ture of planes too. In fact whenever the job must be done 
quickly and thoroughly, use Airwing pre-doped tapes. With 
their high-strength and light weight, they meet the latest 
Army-Navy specifications. 

AIRWING AVIATION TAPES come in a complete 
selection — Grade A made from long staple Pima cotton, 
Lightweight and Utility — pinked edge, sealedge, biased, 
and pre-doped. The complete Airwing line also includes air- 
plane and glider fabrics, balloon and other aviation cloths. 

If stock items of cloths or tapes do not meet your require- 
ments, bring your special problem to Thurston — supplier 
to the Army and Navy since World War L 




Air c O No. 4 § 

A h, '6h test rod that 

saw 1 

impositions. - 3 




For "TOP-NOTCH" welding supplies 

(AlW|o) 

popular favorites for welding of aircraft parts, jigs, etc. 


Save buying time — use AIR CO’S illustrated price list , 
of gas and arc welding supplies 


This handy booklet gives full de- 
tails on Airco’s comprehensive 
line of accessories for every gas 
and arc welding need. Rods, fluxes, 
brazing alloys, hose, goggles, 
gloves, and many other welding 


essentials are listed with prices, 
sizes, and shipping details. Mail 
the coupon for your free copy. 

If you also want facts on Airco 
Electrodes, indicate request for 
Airco’s Electrode Price List. 



Y UNITED STATES Vi 


Ain Reduction 
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REQUIRE THE KIND OF EXPERIENCE 
AND TYPE OF EQUIPMENT THAT IS 
AVAILABLE AT LAMSON & SESSIONS 



Is of the earth, and back a 






LAMSON & SESSIONS 


"A N" BOLTS 


"A N” NUTS- 


"AN" COTTEI 
aft Division 


"AN" SPECIALS 



IF YOU MAKE HYDRAULIC PRODUCTS 

YOU NEED "PAR" PACKINGS I 


"Par" hydraulic Packings effectively seal-in the 
vital power actuating numerous mechanisms or 
the planes which carry our fighters over the Arctii 
wastes . . . above tropical jungles — in safety. 

The identical "Par" hydraulic Packings which 
are daily meeting the rigid specifications under 
actual service conditions of military aviation, will 



the manufacture of aircraft. 

Your problem may be one of operation in ex- 
tremes of heat or cold ... at high temperatures 
or low . . . under varied atmospheric conditions. 
No matter what your particular difficulties may 
be — "Par" Packings can be furnished in the 
exact composition to meet the requirements of 


be available for your use in post-war days . . . 
ready to improve your product . . . stepping up 
its mechanical performance . . . eliminating waste 
due to fluid leakage . . . "Par" Packings are also 
highly recommended for various types of hydrau- 
lically actuated or controlled machinery used in 



PACKING AND RUBBER CO. 

STATE ROAD AND LEVICK STREET 
TACONY, PHILADELPHIA 35, PENNA. 


PIONEER MANUFACTURERS OF 
SYNTHETIC PACKING RINGS 



"PAR" PACKINGS 


your job.. Precision ground and rigidly inspectedi 
these rings effect a perfect seal. 

We invite engineering consultation . . . samples 
are available. Our wartime experience can help 
make your peacetime orcd'ict better. Write to- 
dayl 

J 

Molded in various compounds to meet the varied 
requirements of a variety of users . . . precision 
ground and thoroughly tested to meet rigid Army 
and Navy standards . . . "Par" Packings form a 
positive seal 
for hydrau- 

. . . deliver 
top perform- 
ance under 
all condi- 
tions. 
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ROTOL 


IS SIMPLICITY OF AIRCRAFT CONTROL 


Jlw 


roToi. Contia-fiptatinq 


PROPELLER 


CONSTANT SPEED' 


FEATHERING 


ROTOL LIMITED. ENGLAND e Canadian Representatives : BRITISH AEROPLANE ENGINES LIMITED • MONTREAL 




404 


AVIATION, May, !9- 


an aircraft * • * 

FORGING 



In forging this Radial Engine Crank Half, 


it is imperative to make full use of the benefits of precisely directioned 
fiber structure throughout in order to develop and concentrate the 
utmost strength and toughness at the points of greatest shock and stress. 
In forming this 160-pound forging, the utmost IMPROVEMENT OF 
METALS BY FORGING is obtained by determining and using the exact 
die design and forging technique required for positioning the grain flow 
to resist the sudden concentrated stresses to which this aircraft forging 
is subjected. Such know-how has been gained from over 30 years 





CLEVELAND, OHIO 
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ELECTRICITY 

For Any Job . . . Anywhere 





After 24 hours’ immersion 
in S.A.E. 20 oil, wick specimens 
(each .25" diani. x 30" long) of six 
different types of Booth “pre- 
scription” felts were surface- 
drained and then weighed. Oil 
absorption as high as 578% of the 
original weight of specimen was 

Various Booth felt tests, by 
independent laboratories, may 
give you new angles on felt. Ask 
for copies of the reports. 

THE BOOTH FELT COMPANY 
482 19th Street Brooklyn, N. Y. 
743'Shcrman Street Chicago, 111. 


APPLICATION CHART AND SAMPLE 
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™ STANDARD o* ™ AIRCRAFT INDUSTRY 



HOLO-KROME 




BOLTS 

DO THE JOB 

FOR WHICH THEY ARE INTENDED 


SPECIFY "HOLO-KROME" 

SAVE WEIGHT - SPACE - TIME 



QUICK & POSITIVE TIGHTENING 
DUE TO INTERNAL WRENCHING 


AIRCRAFT DIVISION- THE HOLO-KROME SCREW CORP., HARTFORD 10. CONN OS' 
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rfincuaftt 

FLUID METERING 


ELECTRICALLY DRIVEN 

ANTI-ICING PUMPS 


PUMPS 


CABIN HEATER 
FUEL PUMPS 

• 

ADAPTATIONS FOR ENGINE-DRIVEN 
PUMP REQUIREMENTS 

• 

For Data on Engineering, 
Pressure Ranges and Special Pump 
Requirements Write: 

■ *£3Zm, 


GENERAL CHARACTERISTICS 
OF STANDARD MODELS 

Capacity Range . . . 14 to 10 G. P. H. 
Weight — {Double Outlet Models) 

Pump only 814 or. 

Pump and Motor . 2 lbs. 514 oz. 
Wet Suction ... 7" Hg. to 20" Hg. 
Dry Suction . . . .5" Hg. Minimum 

DIRECT DRIVE -NO GEARS 

Single and Double Outlets 



INSTITUTE OUR 
PLANNED PROCEDURE 

A Treatment and Control for Industrial 
Skin Irritations 



Cut out this ad and attach to your letterhead. It will bring you 
a good sized jar of TARBONIS without charge, a complete 
dispensing Manual and an 
attractive booklet we can 
furnish your employees on 
sanitation and precaution. 
Why experiment further? 
. . . TARBONIS is the so- 
lution, tested and proven in 
Industry . . . succeeds where 
many other methods fail 
. . . against a long list of 
irritants encountered. 


THE TARBONIS COMPANY 

1220 HURON ROAD • CLEVELAND 15, OHIO 
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UnrUb GRILLES 


FOR "LIBERATOR” CABIN HEATING 



privilege to contribute toward the efficiency 
of this airplane, by furnishing the grilles 
used to distribute heated air to the cabin. 
Our grille, as shown in the picture above, 


>f a four-way UNI-FLO diffusing 
st in a suitable frame for mounting 
ngular duct, and backed by a set 




They are held with a d 
positions. . . This is c 
types of Barber-Colman air diffusers now 
being furnished for the heating systems of 
various outstanding aircraft. Further de- 
tails of the equipment and its present and 
potential applications will be furnished 


BARBER-COLMAN COMPANY 

1221 ROCK STREET* ROCKFORD, ILLINOIS 
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It is necessary now more than ever for wor plants 
to maintain full production time. To terminate this 
war in the shortest possible time will require 
many skilled hands, from those that pull a trigger 
to those that run a machine. This means looking 
ahead constantly. 


At present. Peck facilities are being employed to the 
utmost in producing springs and screw machine 
products. We want to keep them that way. Won't 
you, therefore, please let us know as far ahead as 
possible what your future needs are liable t< 


PECK 


Rest assured we will schedule them for the e 
possible delivery. 


SPRINGS & SCREW MACHINE PRODUCTS 

The Peck Spring Company 30 Summit! St., Plainville, Conn., U.S.A. 


INVASION YEAR! 
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SURFACE FACTS ABOUT METALS 


PROPER CLEANING AND RINSING 
WILL SPEED PRODUCTION AND 
MINIMIZE REJECTIONS 

WHEREVER STEEL IS REQUIRED IN CREATING WAR EQUIP- 
MENT. Metal fabricators and inspectors will find the cause of 
much unsatisfactory finish to be ineffective rinsing. 


Deoxidine, than on alkali cleaned 
surfaces, as may be observed by 
comparing panel No. 1 in series 
1 and 2. 

In order to secure the maximum 
benefit of an organic finish, the 
final rinse should contain phos- 
phoric or chromic acid with addi- 
tional draining and drying agents. 
Compare panels 1-2-3 and 7 in 
series 1 and 2. 

The final rinse must be on the 
acid side of neutrality. The opti- 

durability isfrom 


Chemically Clean metal sur- 
faces and why essential, be- 
fore protective finishes are 
applied, were^ discussed in a 

step, the Final Rinse, must 
be efficiently performed to 
insure satisfactory results. 

The Final Rinse has a profound 
and critical effect on the corrosion 
resistance of the final finish. No 
matter what general method of 
cleaning is employed, the removal 

gether with the contaminants 
picked up from the metal, is a 
very critical step in the cleaning 
operation. Water-soluble salts, 

of the invisible, latently harmful 
surface contaminants spoken of 
previously. 

Almost all cleaning chemicals 
contain such substances, which 
are absorbed more or less strongly 
by the steel surface, and are rinsed 
off with difficulty. It is, moreover, 
very difficult to keep rinse water 
free of these . . . besides, all na- 
tural waters contain dissolved 

Obviously, whatever remains on 
the surface after the rinsing, and 
whatever is dissolved or sus- 
pended in the rinse water film ad- 


amounts as may be present in tap 
water, left on steel surfaces are 
harmful to paint film. 

The Final Rinse following one 
or more rinses in clear water 
should be a neutralizing rinse 
(preferably hot to assist subse- 
quent drying) and contain sub- 
stances to neutralize and destroy 
any carried-over alkali or alkaline 
salt on the surface of the work, 


terial will r 


mulati 


hout leaving droplets to dry 
gularly on the surface, 
t will appear that, regardless 
the type cleaning used, the na- 
e of the final rinsing solution 


has a profound and critical effect 
on the corrosion resistance of a 
final finish. The effect of certain 
variations in rinsing procedure is 
shown in the photographs of two 
series of baked enamel panels 
which have been exposed to salt 
spray. 

Cleaning in a properly formu- 
lated phosphoric acid type cleaner, 
such as Deoxidine, is superior to 
other types of cleaning such as 
alkali cleaning — Compare panels 


3 to 5. The r 
e cleaned su 
than those c 


faces are betti 
alkali cleaned surfaces. 

The effectiveness of chromic or 
phosphoric acid in overcoming 
difficulties due to absorbed soluble 


K 


-- — steel surface:, 
vhen these are used .. 
properly formulated 


which is designed fo 
contact with the surfa 
drainage and more ra[ 

"Sat. .. 


ilated pre- 

thorough 
e, uniform 


EFFECT OF VARIOUS RINSING CONDITIONS 

tow BAKED UREA-FORMALDEHYDE RESIN ENAMEL -40 HOURS SALTSPRAY EXPOSURE 



Descriptive literature covering application of 
Deoxidine and Deoxylyte in cleaning and rins- 
ing operations will be sent free on request to 
AMERICAN CHEMICAL PAINT CO., Ambler, Pa. 
Please send me general Technical Service Data Sheets on 

iame Title □ DEOXIDINE 

'/tmpony q DEOXYLYTE 
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with a 


LIBERTY 

AIRCRAFT 

MIRROR 

The pilots of thousands of Allied 1 
fighter planes, now in action over j 
our widely scattered battle fronts, j 
are getting a perfect image of | 
things behind them without eye- 
strain or fatigue, by means of 
Liberty Aircraft Mirrors. 

Liberty Aircraft Mirrors are all 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 

Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times, 
in all planes. 

All Liberty Mirrors are now built 
only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 

LIBERTY 

MIRROR DIVISION 

LIBBEY-OWENS-FORD GLASS COMPANY 

BRACKENRIDGE 
PENNSYLVANIA 

The Army - Navy 
"E" was awarded 
Liberty "For high 
achievement i n 
the production of 



tive replacement wiring, Wiry Joe to- 
day is an important source of aviation 
wire and cable. 


Produced under the Dostam method 
of manufacture, to assure uniformity 
. . . dependability . . . high efficiency . . . 
long life. Wiry Joe electrical wire and 
cable for aircraft conforms fully with 
rigid Army and Navy specifications. 

Inquiries concerning electrical wire 
and cable for any type of service — 
aviation, marine, automotive, indus- 



BROKEN DRILL 

ADAPTER 0gC 



BROKEN DRILL 


For Angle & Snake Drilling 



TAPE PRINTER 



RIVNUT KEY 
SEATING TOOL 



Topflight Tool Co. 

AIRCRAFT TOOLS 
Chestnut Ave. P. O. Box 6728 

TOWSON 4, MARYLAND 
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STEEL CO. 


"Unbro ko" Internal Wrenching Boltsare 
being manufactured by our largest and 
best equipped department, where only 
the most highly skilled workers experi- 
enced in making precision aircraft en- 
gine parts are employed. The bolts are 
extremely accurate, being made to un- 
usually close tolerances. They are now 
being used by some of the largest air- 
craft manufacturers. 

Backed by the "Unbrako" name and 
reputation, our Internal Wrenching 
Bolts can be bought and used with all 
the confidence inspired by actual per- 
formance of the vital aircraft engine 
parts produced by us. 


100 FLUSH-HEAD 
SOCKET BOLTS 

Unlike ordinary flush- 
heads, "Unbrako” 100° 
Flush-Head Socket 
Bolts are made to most 
extreme accuracy. 
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How to test, repair 
and service airplanes 

especially of the 
thin-sheet-metal type 

V. J 


§ 5 

sags a®. 




Just Published! New Second Edition l 


Airplane Maintenance 


A Textbook for Airplane Mechanics 

11 




JUSTRITE means real safety 

flammable or touchy liquids are being 
here is danger of fire. This is especially true 

why Justrite Safety Products are Industry’s 
. . they offer the safe, sensible means of 
dangerous materials. The Justrite Safety 
Safety Filling Can reduce hazards when 
with volatile liquids. The Justrite Oily 
s oily grimy waste safely, 
work in your plant protecting em- 
safety of equipment, the conservation 
intenance of vital war production. 


eJ,Zr 
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. . . for better 
clearance 


professional mechanics in 
all industries. You will find 
the tools you need at Plomb 
dealers, everywhere. Plomb 
Tool Co., Los Angeles 54, Calif. 


NEED 

EYEBOLTS- 

BOLTS-NUTS? 

sjrzK-zrcs: 


OHIO 

AIRCRAFT HARDWARE 
COMPANY 

1 549 Superior Ave. 
Cleveland 14, Ohio 



7 i zw * ' 


Designers find that the uniform wall 
thickness of Carpenter Welded Stain- 
less Tubing permits the use of lighter 
gauges without sacrifice of strength. 
When designing with Stainless 
Tubing take advantage of the high 
strength/weight ratio of Carpenter 
Welded Alloy Tubing— save precious 
weight and space, strengthen jarts, 


Along with high strength/weight 
ratio. Carpenter Welded Stainless 
Tubing can give your products posi- 



flanging or expanding. 

Carpenter pioneered this type of 
tubing and is ready to help you 
apply it to your specific job require- 
ments. Take advantage of Carpenter’s 
diversified experience with aircraft 
design-engineering problems involv- 
ing the use of Stainless Tubing. 



THE CARPENTER STEEL COMPANY 

Welded Alloy Tube Dlvhlon . . Kenilworth, N. J. 


Carpenter 


STAINLESS TUBINC 
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BALD OR 

IEARING GRINDERS 



SCREWS 


Just "knowing how" is not 
Dugh. 

Only to a few is granted 
that combination of expe- 
rience, organization and 
equipment which sets 
i them apart as specialists. 
We can rightfully claim 
that distinction — we are 
specialists in screw pro- 
duction. If you have a 
special screw problem, 
consult us. 


; JwEW ENGLAND] jsCREW CO.*|j 
KEENE. NEW HAMPSHIRE 


PLASTIC INSET?* 
HOLDING PINS 
SPECIAL RIVETS 
I AND THREADS . 
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PIPE .nd TUBE BENDING 


TO FIT YOUR PRODUCTION SCHEDULE 

Bending, Coiling, Expanding, Flattening, 

Brazing, Welding are SWAN Specialties 
If there's a pipe or tube bending or fabricating 
operation in your production job, send the work 
to SWAN. We are completely equipped to 
handle it, whether it is machine or hand bend- 
ing, in quantity lots or on a small scale for 
strictly confidential experimental work. And 
we'll turn out the work fast to fit into your 
production schedule. 

Our free advisory engineering service is 
always available to help you with problems 
involving bending and fabricating, and design- 
ing, assembling and testing, too. Write or wire 
for further information. 

SWAN ENGINEERING COMPANY, Inc. 

T44 Frelinghuysen Avenue Newark 5, N. J. 




FILTRINE MANUFACTURING COMPANY 

S3 Lexington Ave. Brooklyn 5, N. Y. 


toT Aviation Equipment 

Contacting regularly the engineering and purchasing 
departments of the huge airplane plants located in these 
mid-western cities, we offer you NOW, sales representation 
that will pay dividends in the post-war period. Well 
financed with facilities for handling stocks. Investigate 

NELSON ELECTRIC SUPPLY CO. 

TULSA, OKLAHOMA 




small fractional" II.P. 


Motor. Designed for speeds 
from 3.000 to 20.000 R.P.M 
and for voltages from 6 to 
115. Engineered to your 
exact performance speci- 
fications. Precision-built of 
quality materials for long 
life, dependable operation. 


Small Motors, Jhc. 

1312 ELSTON AVE., CHICAGO 22, ILLINOIS 



Design • Engineering ■ Production 

• 
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OUR 

PURPOSE 

*Pt6ci*tC£ 

*Plo<luci 



This can be done 
only by control- 
ling the sizes of 
threaded holes 
i and screws with 
\ quality gages. 

All Army- 
,1 Navy Aeronauti- 
cal Taper Pipe 
Thread Gages are made in 
closest accordance with Speci- 
fications AN-GGG-P-363 for 
inspection of aircraft fuel 
and oil lines. 

Only the finest of specially 
heat-treated tool steels are 
used, giving you gages which 
will last longer. 

SPECIFY Republic Gage 
A.N.P.T. Taper Pipe Thread 



REPUBLIC 
GRGE CO 

2228 FENKELL AVENUE 
DETROIT 21, MICHIGAN 
PHONE UNiversity 1-0370 





EBERHARD 

FABER 

A famous name by which (o se/eef 

Erasers for A// Purposes 



iU 
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AVIATION, 



She’s Found 101 New Uses For 
SPEEDI-DRI 



buckets. You’ll discover many other uses for it, 
too. It’s indispensable ! Write at once for literature 
and FREE SAMPLE. 


SUPPLIERS: fosl — Refiners lubricoting Co.; New York 1, New York. 
Midwetl & South - Woverly Petroleum Products Co„ Philodelphio 6, Pa. 
West - Woyerly Petroleum Products Co., Russ Bldg., Son Francisco 4, Calif. 



Ole 



HUNTER 

Electro- 

COPYIST 





Hunter Electro-Copyists are 
taking a big load off the 
shoulders of work-swamped 
drafting rooms, making extra- 
sharp prints from pencil draw- 
ings or direct from blueprints, 
turning out perfect machine- 
made tracings in minutes, 
eliminating checking and 
proof-reading, delivering clear 
reproductions of anything 
written, printed, drawn or 
photographed with unmatched 


* 


There is a Hunter Electro- 
Copyist for every copying 
need — from the portable of- 
fice models to special units 
that take originals up to 48" 
x 168". All are so simple your 
office boy can operate them. 
Write for booklet today. 



Electro-Copyist, Inc. 

476 S. Warren St. Syracuse 2, N. Y. 
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WHEN YOU CHECK UP ON YOUR PLANT’S 
PAY-ROLL SAVINGS PLAN FIGURES! 



This it an official'll. S. Treasury advertisement — prepared under cAiiptcot of Treasury Department and War Advertising Counet 
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SCOTT AVIATION CORPORATION 

214 Erie Street Lancaster, N. Y. 



Sand blast landing gear 
parts and sub-assemblies 
with this highly efficient 
sand blasting equipment. 



Both Uncle Sam and air transport companies 
need more planes, and need them in a hurry. 
To speed up production, aircraft manuiacturers 
are finding Ruemelin Blast Generators a 
valuable aid. Parts can be cleaned in a jiffy, 
after welding or annealing. Either sand or steel 
abrasives can be used. Simple to operate. 
No skilled labor needed. Built for long, con- 
tinuous, trouble-free service. 
Widely used by U. S. Govern- 
ment ait defense forces and 
private airports for maintenance 
work. Many sizes available. 
Portable or stationary. Ask for 
36-B. 

• 


Also Manufac- 
turers of Dust 
Filters, Weld- 
ing Fume Col- 
lectors and 
Compressed Air 
Dryer Systems. 


RUEMELIN 

B1AST GENERATORS 
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M-Donald 

AIRCRAFT VALVES 


HOW MUCH LESS PAPER CAN YOU 
USE IN YOUR PLANT? 

IT! hat’s a mighty important question. Paper stocks are seri- 


>n"t be half 


Conservation Committee in your company. Pick only the best 
men for this job, and give them a green light so that they 
can work effectively • From envelopes to heavy cartons, have 
this Committee see to it that functional packaging is the order 
of the day — every day • In the panel are suggested many ways 
your plant can use less paper. But you know your own busi- 
ness best! Go to it NOW! 




LET’S ALL USE LESS PAPER 


“Space for this advertisement contributed by Aviation.” 
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/ISLE MAGNETIC DRAIN PLUG p 
positive warning against undue engine wear. 1 
failure of steel or iron parts is revealed by the pi 


jical change as the MAGNETIC Plug 
replaces the ordinary drain plug. 
Engineering data and catalog avail- 
able to engine designers upon 

LISLE CORPORATION 
Box 1020 • Clarindo, Iowa 
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Let this NEW approach 
make FLYING natural, 
SAFER, EASIER, for you 



Stick and Rudder 

By WOLFGANG LANGEWIESCHE 



A clou reading of thil 
book is worth u much to 


o/ajin, experience. 


lurss^ja^’SssnsK 

See It 1 0 Days— Send This Coupon 






Precision Machining! 

The superb performance of American wartime aircraft is 
accounted for in no small measure by the exacting stand- 
ards which are now being met in the machining of a 
multitude of delicate engine parts. The experience and 
equipment which enables us to do this precision work 

available to you after the present emergency is over— 
to handle the^ machining and experimental work on your 

Write Us Concerning Y our Requirements ! 

Govro-nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 
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New 16-Page Catalog 

on 

AIRCRAFT RELAYS 

a„d ACCESSORIES... 

★ This 16-page catalog gives operat- 
ing characteristics, dimensional draw- 
ings, wiring diagrams, and general 
construction information on aircraft re- 
lays, contactors, solenoids and aircraft 
accessories. Among therelays described 
are five variations of the versatile B-2A 
Relay built to A.A.F. specifications. 

In addition, there are several gen- 
eral purpose aircraft-radio relays; a 
tiny midget relay weighing less than 
an ounce; heavyweight and the new 
lightweight solenoid contactors (A.A.F. 
types A-3, B-4, B-5A, B-6A, B-7A); 
eight solenoids; six types of gun switch 
handles, a control wheel; propeller pro- 
tractor; and a bomb and flare release. 

A request on your company letter- 
head will bring this catalog to you. 

Write To day 

GUARDIAN (^ELECTRIC 

1 61 4-F WALNUT STREET CHICAGO 12 , ILLINOIS 

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
★ ★★★★★★★★ 
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FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 


GASKET CRAFTSMEN FOR 38 YEARS 


Write for information 


THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON. CONN. 


BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 


FITZGERALD 


GASKETS 
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A reliable tensiometer widely used by 
airplane manufacturers, industrial labor- 
atories, electrical power concerns, etc. 8 
different capacities from 0-500 lbs. up to 
0-15,000 lbs. Fits into virtually any me- 
chanical setup. Only 8’/»" x 6Vt" x 3" — 
weighs 8 lbs. 4 oz. Tests for static thrust, 
load limit, tensile strength, etc. An unbe- 
lievably useful instrument at a reasonable 
price. 


Analytic Geometry 

for accurately solving 
airplane DESIGN, 
LOFTING, TOOLING and 
ENGINEERING problems 


Here are the same methods taught and proved invaluable 
for the training of loftsmcn, engineers, and tool designers 
at the Santa Monica plant of Douglas Aircraft Co. — and 
more recently in the ESMWT Tooling Training Pro- 
gram at the University of California at Los Angeles. Shows 
plainly the practical application of plane and solid analytic 
geometry as a precise method in solving your problems. 
Gives complete explanations; hundreds of illustrative 
examples. Includes a treatment of conic sections as used in 
design and lofting. 


Just Published 


Aircraft 

Analytic 

Geometry 

By J. J. APALATEGUI ^ 

M *EC«S“ 


AIRCRAFT 

ANALYTIC 

geometry 




‘Stf-ijSSS- ■ 

Theory. Appendii 
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Where To Buy 

NEW EQUIPMENT— ACCESSORIES— MATERIALS— SUPPLIES 

A Heavy-Duty 
Bench-type Engraving 
and Marking Machine . . . 
The PANTO Model UE-3 

Specializes 

ImIHM) in 

Soders, 

Fluxes, Welding, 
Brazing Compounds 
SILVER SODERS & FLUXES 
L. B. ALLEN CO., INC. 

Have You Noticed 
These Items In 
Recent Issues? 

When you ate in need of some prod- 
uct. equipment or service to speed and 

you may find it hero — in the Where To 
Buy Section. It pays to check this 
page . . . EACH ISSUE. 

Airmail Designing and Development 
Aircraft Finishes 

»>TITANINE> 


TITANINE INC. UNION, N. J. 

a 

H.P.JREIS ENGRAVING MACHINE CO. 

Find what you are looking for ^ 

If this^or oth. r advertising in this f 

tog 

Light Weight Skis 

AVIA! ION “»»• «*t.. n. r..u,N.r. 

Wire Strippers 



430 


AVIATION, May, 


WHY IT PAYS TO 
HAVE US STUDY YOUR 



today 
tomorrow 


Through two wars and for almost half a century. 
The Alexander Milburn Company has been 
serving Government and Industry. Milburn Equip- 
ment may be relied upon for superior, dependable 
service under stress of the most adverse conditions- 
Write for Catalog. 

ESDSZZZQSHU 


Company 


1414 Ul. BMTimORE ST., BMTII110RE, II1D. 


MULTI-POLE 
SMALL and POWERFUL 

The Sensitive G-M Type 27 relay answers many 
problems requiring small, multi-pole relays in 
electronic circuits. Its small size, rugged con- 
struction, extreme efficiency and high contact 
capacity make it ideal for uses on aircraft and 
mobile equipment where vibration is encoun- 
tered. Designed for permanence of adjustment. 
Temperature; humidity; elevation; salt spray test; 
to usual aircraft specifications. Two actual ex- 
amples of type 27 characteristics are: 



TELT 

APPLICATIONS 

Aware of the rapid advances in the indus- 
trial uses of Felt, many manufacturers ask our 
advice on existing and proposed applications. 
As the most important Felt manufacturer, we 
are a prime source of authoritative informa- 
tion on all types of Felt — and on new tech- 
niques for their efficient and economical use. 

We are always ready to make a thorough 
study of any Felt application — and to suggest 
possible innovations or improvements. 

Often in studying seemingly satisfactory 
applications, we are able to recommend one 
or more Felts, similar in character, but with 
ADDED ADVANTAGES for the work to be 
done, and in many cases it is possible to re- 
duce your costs. 

As the first step, please tell us the nature 
of your Felt application or problem — and 
when you would like our representative to 
call. The obligation is always ours! 

American lelt 



General Offices: Gi-enville, Conn. 
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Aviation's Market Place 

CLASSIFIED ADVERTISING 







AVIA' 



I Professional 
I Services 


— -;Hsa3^ 


HELP WANTED 


s: 


t£*°Jl AD ES 

Roosevelt Fl.'d, L. I. 

EXPERIMENT/ WORK 
MODIFICATIONS 



When you need 
quick action on 
Opportunities 
available or 
wanted in 
Aviation . . . USE 

| 





L 


PRODUCT 
AND DETAILERS 


F*SC,Z“ mplv i 

LEAR AVIA. INC. 


AVIATION 

SCHOOLS 


XeronautTcaT 

ENGINEERING 








AVIATION'S MARKET PLACE 


SEE US FOR Approved Repair Station 181 

INSTRUMENTS 

MEW — USED — ALL TYPES — SALES — REP AIK — INSTALLATION — COMPLETE STOCE 
STANDARD AIRCRAFT EQUIPMENT COMPANY 
Hwj* *0." Reoaevelt Raid, Mleeola. L U N. Y. Gardaa C»t 8783 


FOR SALE 

WASP "C" and 
"S5D1G" 
ENGINE PARTS 
CONSTANT SPEED 
PROPELLERS 

Models 1XA and 4 B 2 

RECONDITIONED 
SPARK PLUGS 

MANY OTHER ITEMS 
Write to 

Division Purchasing Agent 

PAN AMERICAN 
AIRWAYS SYSTEM 

Miami 31, Florida 


ANODIZING OF ALUMINUM 
HARD CHROMIUM 
PLATING 

Philadelphia Rust-Proof Co. 


! Changed your \ 

5 If there is ; 

ADDRESS? 

j! anything you want— S 

\ Let us know so that we p 

P or something you don't 5 

\ can keep copies of Avia- s 

P want that other readers p 

f tion coming promptly. 

P of this paper can supply P 


P -or use-advertise it in :■ 

V 330 West 42nd Street, New York, N. Y. J 

AVIATION'S 
\ MARKET PLACE ij 

p AVIATION 

I; "CLASSIFIED" !; 
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A good spring starts with proper design, which 
is basic, and with metal possessing the essential 
characteristics for the purpose. Further, a good 
spring requires exactitude in coiling and shaping, 
correctness in dimensions and end finishing, skillful 
control of heat-treating and tempering. 

These are some of the factors which produce, 
in springs, maximum accuracy and uniformity of 
action, long life, resistance to fatigue and cor- 
rosion, dependability under temperature varia- 
tions. Here at Reliable we have developed 
orignal production equipment, and also crafts- 
men who are expert in every detail of fine spring 
making, from engineering to final inspection and 
testing. This unusual spring service costs you no 
more. 

YOUR product deserves the best spring you can 
buy. Avail yourself of Reliable's specialized 
experience. Catalog and quotations on request. 

THE RELIABLE SPRING & WIRE FORMS CO. 

31 67 Fulton Road Cleveland 1. Ohio 


YOU CAN RELY ON WIIIIIIWI 

'Reliable Springs 



McGraw-Hill Publishing Co., Inc. 

DIRECT MAIL DIVISION 

330 Weal 42nd Street New York. 18. N. Y. 
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BLONDE? ^MAYBE-SMART? COULD BE! 

MUSCLE ? NOT MUCH BUT. 

BROTHER. SHE'LL DO A WHALE OF A JOB 
ON YOUR ASSEMBLY LINE !f YOU 
USE THE RECESSED ^ HEAD SCREW 
THAT MAKES SCREW DRIVING TROUBLE- 
PROOF^ —THAT ENDS 
THE NEED FOR SKILL 
AND BRAWN 

it's FHILUFS 



Anyone can drive Phillips Screws! 

Time was when it took real "he- 
men” to drive screws. They had 
to be strong . . . had to have skilled 
hands . . . had to be trained. But 
today the job's a cinch for anyone! 

What makes it a cinch is the 
Phillips Recessed Head Screw - 
the screw which, time studies 
prove, steps up screw driving 
speed as much as 50 per cent. 

With Phillips Recessed Head 
Screws, there’s no premium on 
brawn! They drive easy - because 
turning power is fully utilized. 
Nor is there any premium on 


training or skill. Dangerous driv- 
er skids are out, and workers just 
can’t fumble, make wobbly starts, 
or drive slantwise. 

As a result, untrained girls 
quickly match anything experi- 
enced male operators do - driving 
Phillips Screws. 

Think what this means to you 
in (1) man -and -training hours 
saved, in (2) increased produc- 
tion, in (3) finer workmanship. 
Then ask yourself if you’re get- 
ting the same advantages from 
slotted head screws ... or from 
any other type you’re using. 



PHILLIPS^SCREWS 





ANOTHER DOW SERVICE ... DIE CASTINGS 

. . . BY AMERICA’S LEADING MAGNESIUM PRODUCER AND FABRICATOR 


• As the pioneer producers of Dow- 
metal Magnesium Alloys, Dow devel- 
oped through years of research, a 
technique in parts production that 
helped America get a head start on 
war necessities. Diecasting of mag- 
nesium alloys in Dow’s own shops to- 
day is helping speed us on to victory. 
The virtues of high speed, low cost 
MAGNESIUM DIVISION— THE 


quantity production are enhanced by 
the decrease in machining necessary 
—the dimensional accuracy— the ex- 
cellent surface finish and the weight 
saving of Dowmetal die castings. 
Whether for use on present parts or for 
those still in the print stage Dowmetal 
Magnesium Alloys die cast by Dow 
are ready to go to work for you NOW. 
COMPANY, MIDLAND, MICHIGAN 


DOW CHEMICAL 




THE NEWLY-DEVELOPED PIONEER 


AMPLIFICATION AND CONTROL 


Magnifies minute forces . . . applies amplified torque remotely 

Pioneer Remote Torque Amplification and Control Systems electron- 
ically amplify a small motivating force (manual, electrical or mechan- 
ical) and apply it at a remote location to accomplish such tasks as 
controlling aircraft main engines, operating rudders, elevators, flaps, 
ailerons, or to perform any function, on or off an airplane, requiring 
positive straight-line or rotary motion to effect an accurate adjustment. 
These compact, lightweight systems consist of an Autosyn or Magnesyn 
transmitter (A), which is motivated by the prime mover; an amplify- 
ing assembly (B) ; and a torque unit (C), comprising a coupling Auto- 
syn and low-inertia motor. Write for booklet. Eclipse-Pioneer Division, 
Teterboro, New Jersey. 

"Pioneer,” "Autosyn” and " Magnesyn ” are trade marks of Bendix Aviation Corporation 


TORQUE 

SYSTEM 


